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65816 Books 


65816/65802 Assembly Language Programming is here! We have 
Michael Fischer's book in stock and have filled all the back 
orders for the first substantial book on programming the 658xx 
chips. We can now ship your copy immediately, for only $18 + 
shipping, so give us a call. 


Simon & Schuster reports that Programming the 65816, by David 
Eyes, will be ready to ship in about two weeks. This time it 
sounds believable, so next month you should be reading another 
notice like the one above. Our thanks to all of you who have 
been so patiently waiting for this long-delayed title. 


A New Debugger 


You may have noticed the ads in a couple of recent issues of 
AAL for a debugger called Quick Tracy. This program proved to 
be just the thing Bill needed while working on the UniDisk boot 
program in this issue. Quick Tracy co-resides with the DOS 
Version 2.0 S-C Macro Assembler, taking up 2K of memory, and 
you enter all the debugging commands directly from the 
assembler. You can Single-step or trace through your code anda 
set breakpoints on any register's contents (including PC and 
Stack) or the state of any status flag. This is a useful 
utility for only $35. Contact Eric Trehus at (408) 379-0563. 


New ProDOS Program Selector......eeeeeeeeeBObD Sander-Cederlof 


In the November 1985 issue of Apple Assembly Line I printed a 
complete commented listing of the ProDOS QUIT code. This code 
resides at SD100-D3FF inside ProDOS, and is downloaded to $1000 
and executed by the $65 MLI call. 


The BYE command in BASIC.SYSTEM and SCASM.SYSTEM both call 
ProDOS MLI with call number $65, and so do many other system 
programs. For some reason FILER has its own quit code, which 
operates slightly differently from MLI-$65, but not really 
better. No one seems to particularly like MLI-$65, but they 
usually learn to live with it. That is, unless they purchase 
Catalyst, MouseFiler, or one of the other commercially- 
available ProDOS program selectors. 


Not wanting to buy three or four different program selectors 
until I found one I liked, I decided to try writing my own. It 
replaces the standard QUIT code inside ProDOS, so that MLI-$65 
downloads and executes my new code. My program first lists all 
of the on-line volume names, so that you can select a volume. 
You perform the selection by moving the cursor-bar with the 
arrow keys, and pressing RETURN. ESCAPE makes the program 
re-do the list of volume names, in case you want to change 
diskettes. Once a volume is selected, all of the system (SYS) 
and directory (DIR) filenames in that volume will be listed. 
Again, you use the arrow keys and RETURN to select either a 
system program to be executed, or a sub-directory to display. 
Just a few quick keystrokes and you are in a new application! 


Here iS an example of the volume name display: 


S/D VOLUME NAME 


3/2 RAM 
7/1  HARD1 
7/2  HARD2 


6/1 UTILITIES 


USE ARROWS AND <RETURN> TO SELECT 
USE <ESCAPE> TO TRY AGAIN 


And here is an example of a filename display: 
/HARD1 


SYS -- PRODOS 

SYS -- SCASM.SYSTEM 
SYS -- BASIC.SYSTEM 
SYS -- CONVERT 

SYS -- UTIL.SYSTEM 
DIR -- ASM1 


DIR -- ASM2 

DIR -- SCI 

DIR -- FSE 

DIR -- XREF 

DIR -- SCWP 

DIR -- TIMEMASTER 
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S-C Macro Assembier Version 2.0...... DOS $100, ProDOS $100, both for $120 


Version 2.0 DOS Upgrade Kit for 1.0/1.1/1.2 ownerS.....cccccsccecee eee a0) 
ProDOS Upgrade Kit for Version 2.0 DOS ownerS....esees eee re ce re ian S30 
Source Code of S-C Macro 2.0 (DOS only).....eceeeee veeecse additional $100 


Full Screen Editor for S-C Macro (with complete source code)........--$49 
S-C Cross Reference Utility......without source code $20, with source $50 
RAK-Ware DISASM.....-eccccccceeee Without source code $30, with source $50 
S-C Word Processor (with complete Source COdE) ...ccccecccccccvscccvees DU 
DPLG. SOUPCE. ANG ODIECE o 6: acek ee we wo tel Siw 0 Wiiseiai'eie ws wise are ore Wie 6 SO Se A wee Soe POU 
Double Precision Floating Point for Applesoft (with source code)......$50 
ES-CAPE (Extended S-C Applesoft Program Editor) ....c.ceee 
Including Version 2.0 With Source Code..........$50 
ES-CAPE Version 2.0 and Source Code Update (for Registered Owners)....$30 
Bag of Tricks 2 (Quality Software) .....ccccccccccvccccvcccece (949.95) $45 
Copy II Plus (Central Point Software) ...c.ccccccccvscsecseveee (9392-99) $35 
Applesoft Toolbox Series (Roger Wagner Publishing).....each ($39.95) $36 
all four ($159.80) $140 
MacASM -~- Macro Assembler for MacIntosh (Mainstay).........($150.00) $100 
S-C Documentor (complete commented source code of Applesoft ROMs).....$50 
Cross Assemblers for owners of S-C Macro Assembler.....$32.50 to $50 each 
(Available: 6800/1/2, 6301, 6805, 6809, 68000, Z-80, 2-8, 8048, 
8051, 8085, 1802/4/5, PDP-1l1, G1I1650/70, others) 


%*etes & 


AAL Quarterly DiSkS.....ccccevcccsssecceceee each $15, or any four for $45 
Each disk contains the source code from three issues of AAL, 
saving you lots of typing and testing. 
The quarters are Jan-Mar, Apr-Jun, Jul-Sep, and Oct-Dec. 
(All source code is formatted for S-C Macro Assembler. Other assemblers 
require some effort to convert file type and edit directives.) 


Diskettes (with hub ringS).......cccevesccccccceeee Package Of 20 for $20 * 
Vinyl disk pages, 6"x8.5", hold two disks each.....cccccvecceceeelO for $6 * 
Diskette Mailing Protectors (hold 1 or 2 disSkS).....cseeeee-40 Cents each 
(Cardboard folders deSigned to fit 6"X9" Envelopes.) or $25 per 100 * 
Envelopes for Diskette MailerS.....ccccccccccccccccccceesese 6 CeNtS each 


65802 Microprocessor (Western DeSign Center) ....cccccccsccescee( S99) $50 
quikLoader EPROM System (SCRG) .ccccccccccccccvecccccsvccscvecses (S179) $170 
PROMGRAMER (SCRG) .ccccccccccvcccccccsccsccescevecscscccccces (9149.50) $140 
Switch=a-Slot.. (SCRG) 6s 6-666 076 6 Guess W Gee Se be wee OSes Bw e ($17 9550) S170 


tt & € 


"65816/65802 Assembly Language Programming", Fischer........($19.95) $18 
"Programming the 65816", EyeS...cccccccccvccecccccccsccscess (922.99) $21 
"Apple //e Reference Manual", Apple Computer.....ccccesecees (924.95) $23 
"Apple //c Reference Manual”, Apple Computer... ...ccecccceeee ($24.95) $23 
“ProDOS Technical Reference Manual", Apple Computer.........($29.95) $27 
“Now That You Know Apple Assembly Language...“, Gilder......($19.95) $18 
“Apple ProDOS: Advanced Features for Programmers", Little..($17.95) $17 
"Inside the Apple //C",» Littles. ..seeccceescvsevaseee eee see e( $19.95) $18 
“Inside the Apple //e" 9 Little sce vce cebsseds siveiowe ced eaeeee ($19.95) $18 
“Apple II+/IIe Troubleshooting & Repair Guide", Brenner.....($19.95) $18 
"Apple ])({ Circuit Description", Gayler...ccccrccrcuvcecvcccesee(S2ae99) $21 
“Understanding the Apple II", Sather... .ccccccvcccccecscccsee (922.99) $21 
“Understanding the Apple //e", Sather... cccccccccccvecvcccsse (924.95) $23 
“Enhancing Your Apple II, vol. 1", LancasSter....cccccceeeeee (915.95) $15 
“Enhancing Your Apple II, vol. 2", Lancaster.....cccccceecee(Sl7.95) $17 
“Assembly Cookbook for the Apple II/IIe", Lancaster.......--($21.95) $20 
"Beneath Apple DOS", Worth & LECHNELr....ccrccccccsccccscesse(Sl9.95) $18 
“Beneath Apple ProDOS", Worth & LECHNELr....ccccecceevccevecse (919.95) $18 
“Real Time Programming -- Neglected Topics", Foster....ceeeee ($9.95) $9 
“Microcomputer GraphicS", MYCrS...ccccccncccccccccsesccccese (914.95) $14 
"“Assem. Language for Applesoft Programmers", Finley & Myers.($18.95) $18 
“Assembly Lines -- the Book", Wagner... ccccccccccccccccsecese ($19.95) $18 
“AppleVisions", Bishop & GrOSSDELger...cccccccccccccscscccsese ($39.95) $36 


t‘etenenenenenuennneneneueneeunnenenneene ht & 


* On these items add $2.00 for the first item ana 
$.75 for each additional item for US shipping. 
Foreign customers inquire for postage needed. 
Texas residents please add 6 1/8 % sales tax to all orders. 


on S-C SOFTWARE, P. O. BOX 280300, Dallas, TX 75228 *** 


(214) 324- 2050 shia 
*** Master Card, VISA, Discover and American Express *** 
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DIR -- THUNDERCLOCK 
DIR -- PHASOR 

DIR -- MINTERMS 

DIR -- DP18 
<<<MORE> >> 


USE ARROWS AND <RETURN> TO SELECT 
USE <ESCAPE> TO TRY AGAIN 


All of the SYS files are listed first, and then all of the DIR 
files, regardless of the order within the directory. This 
makes it easier to find the file you are looking for. If there 
are more than 16 filenames to display, the first 16 will be 
listed, followed by the word "“<<<MORE>>>". When you use the 
arrow keys to move beyond the bottom of the list, if there are 
more filenames, the list will scroll up to make room for the 
next name on the screen. When the top name listed is not the 
first name in the list, the word "<<<MORE>>>"“ will be displayed 
above the list. Actually, it is easier to use than it is to 
describe. 


I have gotten so used to an 80-column display now that I 
decided to make the menu in that mode. Lines 1425-1430 
initialize the 80-column display for an enhanced Apple //e or 
//c. If you want to use some other configuration, or just like 
40-columns better, replace those two lines with the following: 


1421 JSR $FE93 
1422 JSR $FE89 
1423 STA $COOC 
1424 STA SCOOF 
1425 STA $C000 
1426 .2 JSR HOME 


The six lines above make QUITTER a little too long to fit in 
three pages, so you need to make room for it somehow. I 
Suggest putting the variables from lines 4870-4950 into page 
zero, say at $06-SOE. This will make the code assemble 
shorter, so it still fits between $D100 and S$D3FF inside 
ProDOS. 


An alternative is to make a further modification to ProDOoSs. 

The subroutine which downloads the QUIT code is at SFCE5-FD3A 
inside ProDOS. It is very inefficient, so there is ample room 
for adding features. However, by merely changing the LDX #3 at 
SFD06 to LDX #4, you can make it download four pages instead of 
three. When you BLOAD PRODOS at $2000, the LDX #3 is found at 
$4C06. Since the QUIT code is at the end of the PRODOS file, 
you can write a longer QUIT program if you wish. You also need 
to change the $03 at $2233 to $04, so that the boot code will 
install QUIT where it belongs. 


Walking through the New QUITTER 
The comments in lines 1010-1090 explain how to install the new 


QUITTER inside the PRODOS system file. Just in case there is 
an error, I recommend you try this first on a disk you can 
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New Debugging Program For 
S-C Macro Assembler Users 


QUICK TRACY is designed to increase your productivity. Below are some of the 
special features of QUICK TRACY: 


® Co-resides with the S-C Macro Assembler (version 2.0) 
to speed up the debugging process, so you don’t have 
to keep on changing from Assembler to debugger and 


back. 

e Has 13 independent conditional breakpoints that are 
easily set and maintained. 

e Works in either 40- or 80-column mode. 

° Can automatically output to your printer only the infor- 


mation needed for debugging, or all available informa- 
tion if specified. 


@ HEX/ ASCII dump and disassembly without entering 
the monitor. 


e Realtime execution to help trace through your pro- 
grams faster. 

® Prompting for immediate execution of subroutines. 

@ Works with graphics programs. 


Spend less time debugging and more time programming with QUICK TRACY. 
QUICK TRACY costs $35.00. 
T’n’T SOFTWARE 
624 Charmain Drive 


Campbell, CA 95008 
(408) 379-0563 


We accept Visa or MasterCard. 


For Postage and Handling, please include $2.00 if U.S., $5.00 for all other countries. 
California state residents, please include applicable sales tax. 


QUICK TRACY requires S-C Macro Assembler version 2.0, DOS 3.3, 
Apple }[+ or Apple //e, at least 64K of RAM memory, printer and 1 disk drive. 


“Apple” is a registered trademark of Apple Computer, Inc. 
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afford to lose. It all works here, but there's many a slip 
'twixt the cup and the lip! 


Line 1320 switches on the motherboard ROM code, so that we can 
use Apple monitor routines. Lines 1330-1410 clear out the 
memory bitmap in the ProDOS System Global Page. We have to do 
that so we can load another system file. Once the bitmap has 
been cleared, it is not safe to try to return to whatever 
system program waS operating before QUITTER was entered. 
Anyway, the RESET vector has already been pointed at QUITTER, 
so it is pretty difficult to get out of QUITTER. If you wish, 
you could add a feature that allows aborting the QUIT call, but 
be aware that the memory bitmap will have been messed up. 


Lines 1420-1590 display a list of all the volumes currently 
on-line, and allow you to move the cursor bar up and down the 
list. The subroutine DISPLAY.VOLUMES lists the volume names, 
displaying the one under the cursor in inverse mode. The 
subroutine GET.KEY accepts the four arrow keys, RETURN, and 
ESCAPE. The left and up arrows move the cursor bar up, while 
the right and down arrows move the cursor bar down. GET.KEY is 
a little complicated, since it also handles windowing tor long 
lists of filenames. 


The subroutine READ.THE.FILE, called from line 1610, reads in 
an entire volume directory or sub-directory. ProDOS has the 
built-in ability to read directories just as though they were 
regular files, so READ.THE.FILE is pretty simple: it merely 
OPENS the file, READS it, and CLOSEs it. Lines 2030-2150 
perform the additional task of appending the current volume or 
filename to the previous prefix. 


Lines 1640-1710 clear the screen and display the pathname of 
the selected directory, in preparation for display a file menu. 
Lines 1720-1800 collect a list of pointers to all of the SyYS 
and DIR files in the directory, uSing the SCAN.DIRECTORY 
subroutine. SCAN.DIRECTORY appends a pointer to a list of 
pointers in DIRBUF for each file it finds of the specified 


type. 


Lines 1810-1900 display the SYS and DIR files found in the 
directory. If there are more than 16 files, the word 
"<<<MORE>>>" will be displayed after the 16th name. Moving the 
cursor bar down will scroll the list up, so that you can see 
the rest of the filenames. If you press ESCAPE or RESET, it 
all starts over collecting volume names. If you press RETURN 
when the cursor bar is on a DIR file, the directory name will 
be added to the current prefix and a new filename list will 
appear. 


If you press RETURN when the cursor bar is on a SYS file, lines 
1950-1990 will load the system file and start it running. 

Lines 1950-1960 set the system prefix to the directory the 
System file is in. Lines 1970-1980 read the file into RAM 
Starting at $2000, and if there are no errors we blast-off with 
a JMP $2000. If there ARE errors, the program just starts 
Over. 
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1900 #SAVE NEW. QUIT. CODE 
1020 # Installation: 
1030 8 1. BLOAD PRODOS,TSYS,A$2000 
1040 # 2: BLOAD B. NEW. QUITTER A$5700 
1050 # 3. BSAVE PRODOS,TSYS, A$2000,L$3A00 
1060 # Location: 
1070 # In PRODOS file: 5700-59FF 
1080 # In ProDOS image: D100-D3FF 
Le : For execution: 1000-12FF 
1110 . Code which downloads the QUIT code resides at 
ee . $FCE5-FD3A. This is loaded from $4BE5-4C3A. 
00- 1180 BPNTR .EQ $00,01 
02- 1150 SPNTR .EQ $02,03 
ou 1160 DPNTR EQ 04; 05 
32- 1180 INVFLG [EQ $32 
FC58- 1200 HOME .EQ $FC58 
FCOC- 1210 CLREGL .EQ $FC9C 
FDED- 1220 COUT .EQ $FDED 
FD8E- 1230 CROUT .EQ $FD8E 
BFOO- 1250 MLI .EQ $BFOO 
BF58- 12 0 BITMAP .EQ $BF58 
1580 OR $1000 
1000- 1290 : “TF B. NEW. QUITTER 
1310 QUITTER 
000- AD 82 CO 1320 LDA $0082 MOTHERBOARD ROMS 
005- A9 00 1380 LDA # PREPARE VIRGIN BITMAP 
007- 9D 58 BF 1350 .1 STA BITMAP, X 
SOB. BO FA i306 BNE 61 
OOD- E8 1360 INX X=1, LOCKOUT $BFOO PAGE 
OOE- 8E 6F BF 1390 STX BITMAP+$17 
O132 8B SB BF 1410 Le ER ap 
~ 1420 #---LIST VOLUME NAMES------------ 
016- A9 99 1425 , LDA £$99 CTRL-Y 
018- 20 00 C3 1430 JSR ; 300 SET 1/0 HOOKS, 80-COL MODE, CLEAR SCREEN 
fice fe 
gee 28 Bh GER Ci ace rata 
oa8" C3 af 11 1Rk D445, ONLINE 
O2B- 8C 42 OF 1500 STY MAX.DIRPNT 
O2E- 8C 41 OF 1510 STY DIR. START 
SI $6 02 BE Usd, Sr ania 
037- 20 4c 11 12%0 ; JSR DISPLAY. VOLUMES 
O3A- AO 11 1590 LDY #Q.VHELP 
oat ocr co Pere SSH GET. KEY 
O42- 90 FO 1240 BCC .3__ ».. ARROW KEYS 
O44- DO DO 1590 BNE .2 ». ESCAPE KEY 
1600 #---READ DIRECTORY--------------- 
gis Bg aT Ug Fg ae. ra 
1630 #.--PRINT PATHNAME--------------- 
Soak ee 
050- BO 01 OE 1660 .5 LDA PATHNAME+1,Y 
053- 09 80 1670 ORA #$80 
oe. ep > PP eee Ny 
Soe fe 
1720 #---COLLECT FILENAMES------------ 
O5E- A2 00 1730 LDX #0 
060- AQ FF 1740 LDA #$FF FIRST JUST "SYS" FILES 
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Viewmaster 80; 
the sharpest 
80 column card 
of them all. 


Now, get great resolution and 
total software compatibility 


for your Apple IT® or IT+. 


()* look atthe chart will give vou some of the reasons 
theres only one smart choice in 80 column cards for 
vour Apple. But the real secret to Viewmaster 808 success is 
something even better: Total compaubility: 

The Viewmaster 80 works with all 80 column applica- 
tions, including DOS 3.3. PRO-DOS, CPM. Pascal. WordStar, 
Format I, Easvwriter. Applewriter HL Supertest 80, Zardax, 
Apple PI. Letter Perfect. (BASE TE, Visicalc. Multiplan. and 
hundreds of others. 

And the Viewmaster 80 delivers a super sharp, state-of- 
the-art display with a 7 x9 character matrix for clear. easily 
readable characters. Here are justia few of the powerful 
features the Viewmaster 80 delivers for a great price ($139): 


° 80 Characters by 2-4 lines ° Fully compatible with all 
Apple languages and software * Super sharp 7 x9 
character matrix with true descenders * Highest com- 
patibility with existing 80 column software * Power and 
input connector for light pen *Verv low power con- 
sumption * High speed (18 MHZ) scroll rate * Upper 
and lower case characters with true descenders, both in- 
verse and normal: all on-screen editing functions are sup- 
ported ¢ User-definable cursor shape * Compatible 
with Apple II, I+ and Ie * Five vear warranty 

Call to order today, 9 a.m. to 11 p.m. seven davs, or 
send check or money order to Applied Engineering. 
MasterCard, VISA and C.O.D. welcome. Texas residents add 
S%% sales tax. Add $10.00 outside U.S.A. 


Fas a Applied Engineering 
P.O. Box 798, Carroliton, TX 75006 
(214) 241-6060 
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New Debugging Program For 
S-C Macro Assembler Users 


QUICK TRACY is designed to increase your productivity. Below are some of the 
special features of QUICK TRACY: 


® Co-resides with the S-C Macro Assembler (version 2.0) 
to speed up the debugging process, so you don’t have 
to keep on changing from Assembler to debugger and 


back. 

e Has 13 independent conditional breakpoints that are 
easily set and maintained. 

@ Works in either 40- or 80-column mode. 

é Can automatically output to your printer only the infor- 


mation needed for debugging, or all available informa- 
tion if specified. 


® HEX/ ASCII dump and disassembly without entering 
the monitor. 


@ Realtime execution to help trace through your pro- 
grams faster. 

® Prompting for immediate execution of subroutines. 

6 Works with graphics programs. 


Spend less time debugging and more time programming with QUICK TRACY. 
QUICK TRACY costs $35.00. 
T’n’T SOFTWARE 
624 Charmain Drive 


Campbell, CA 95008 
(408) 379-0563 


We accept Visa or MasterCard. 


For Postage and Handling, please include $2.00 if U.S., $5.00 for all other countries. 
California state residents, please include applicable sales tax. 


QUICK TRACY requires S-C Macro Assembler version 2.0, DOS 3.3, 
Apple }[+ or Apple //e, at least 64K of RAM memory, printer and 1 disk drive. 


"Apple" is a registered trademark of Apple Computer, Inc. 
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afford to lose. It all works here, but there's many a slip 
‘twixt the cup and the lip! 


Line 1320 switches on the motherboard ROM code, so that we can 
use Apple monitor routines. Lines 1330-1410 clear out the 
memory bitmap in the ProDOS System Global Page. We have to do 
that so we can load another system file. Once the bitmap has 
been cleared, it is not safe to try to return to whatever 
system program waS operating before QUITTER was entered. 
Anyway, the RESET vector has already been pointed at QUITTER, 
so it is pretty difficult to get out of QUITTER. If you wish, 
you could add a feature that allows aborting the QUIT call, but 
be aware that the memory bitmap will have been messed up. 


Lines 1420-1590 display a list of all the volumes currently 
on-line, and allow you to move the cursor bar up and down the 
list. The subroutine DISPLAY.VOLUMES lists the volume names, 
displaying the one under the cursor in inverse mode. The 
subroutine GET.KEY accepts the four arrow keys, RETURN, and 
ESCAPE. The left and up arrows move the cursor bar up, while 
the right and down arrows move the cursor bar down. GET.KEY is 
a little complicated, since it also handles windowing tor long 
lists of filenames. 


The subroutine READ.THE.FILE, called from line 1610, reads in 
an entire volume directory or sub-directory. ProDOS has the 
built-in ability to read directories just as though they were 
regular files, so READ.THE.FILE is pretty simple: it merely 
OPENS the file, READS it, and CLOSEs it. Lines 2030-2150 
perform the additional task of appending the current volume or 
filename to the previous prefix. 


Lines 1640-1710 clear the screen and display the pathname of 
the selected directory, in preparation for display a file menu. 
Lines 1720-1800 collect a list of pointers to all of the SYS 
and DIR files in the directory, using the SCAN.DIRECTORY 
subroutine. SCAN.DIRECTORY appends a pointer to a list of 
pointers in DIRBUF for each file it finds of the specified 


type. 


Lines 1810-1900 display the SYS and DIR files found in the 
directory. If there are more than 16 files, the word 
"<<<MORE>>>" will be displayed after the 16th name. Moving the 
cursor bar down will scroll the list up, so that you can see 
the rest of the filenames. If you press ESCAPE or RESET, it 
all starts over collecting volume names. If you press RETURN 
when the cursor bar is on a DIR file, the directory name will 
be added to the current prefix and a new filename list will 
appear. 


If you press RETURN when the cursor bar is on a SYS file, lines 
1950-1990 will load the system file and start it running. 

Lines 1950-1960 set the system prefix to the directory the 
System file is in. Lines 1970-1980 read the file into RAM 
Starting at $2000, and if there are no errors we blast-off with 
a JMP $2000. If there ARE errors, the program just starts 
over. 
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SCEECEEESESEESEEEEESEEEEEEEEEEEEEEEEEEEEEEEESE 


NEW!!! If INAMAC: $69.00 
This Apple Ii emulator runs DOS 3.3 and PRODOS programs (including 6502 machine language routines) on a 512K 
Macintosh. All Apple |! features are supported such as HI-RES/LO-RES graphics, 40/80 column text screens. 
language card and joystick. Also included: clock, RAM disk, keyboard buffer, on-screen HELP, access to the desk 
accessories and support for 4 logical disk drives. Package includes 2 MAC diskettes (PROGRAM holds emulation, 
communications and utility software, DATA holds DOS 3.3 and PRODOS system masters, including Applesoft and 
Integer BASIC) and | Apple Ii diskette (transfer software moves disk images to the MAC). 


NEW !!! SCREEN.GEN: $35.00 
Develop HI-RES screens for your Apple Ii on a Macintosh. Don't be limited by MousePaint or other screen 
editors. Use MACPAINT (or any other application) on the MAC to create your Apple Ii screen. Then use 
SCREEN GEN to transfer directly from the MAC to the Apple I! (with SuperSerial card or equivalent). Package 
includes Apple |i diskette with transfer software plus fully commented SOURCE code. 


NEW!!! MIDI-MAGIC for Apple //c: $49.00 
Compatible with any MIDI equipped music keyboard, synthesizer, organ or piano. Package includes a MiDI-out 
cable (plugs directly into modem port - no modifications required!) and 6-song demo diskette. Large selection of 
digitized QRS player-piano music available for 19.00 per diskette (write for catalog). MIDI-MAGIC compatible 
with Apple II family using Passport MIDI card (or our own input/output card w/drum sync for only $99.00). 


FONT DOWNLOADER & EDITOR: $39.00 

Turn your printer into a custom typesetter. Downloaded characters remain active while printer is powered. 
Use with any Word Processor program capable of sending ESC and control codes to printer. Switch back and 
forth easily between standard and custom fonts. Special printer functions (like expanded, compressed etc.) 
supported. HIRES screen editor Jets you create your own characters and special graphics symbols. For Apple Il, 
ll+, //e. Specify printer: Apple Dot Matrix, C.itoh 8510A (Prowriter), Epson FX 80/100, or OkiDatea 92/93. 

* The Font Downloader & Editor for the Apple Imagewriter Printer. For use with Apple ll, 
i+, //e (with SuperSerial card) and the Apple //c (with builtin serial interface). 

* FONT LIBRARY DISKETTE #1: $19.00 contains lots of user-contributed fonts for all printers 
supported by the Font Downloader & Editor. Specify printer with order. 


DISASM 2.2e : $30.00 ($50.00 with SOURCE Code) 
Use this intelligent disassembler to investigate the inner workings of Apple Il machine language programs. 
DISASM converts machine code into meaningful, symbolic source compatible with S-C, LISA, ToolKit and other 
assemblers. Handles data tables, displaced object code & even provides label substitution. Address-based triple 
cross reference generator included. DISASM is an invaluable machine language learning aid to both novice & 
expert alike. Don Lancaster says DISASM is “absolutely essential” in his ASSEMBLY COOKBOOK. 
The ‘PERFORMER’ CARD: $39.00 ($59.00 with SOURCE Code) 

Converts a ‘dumb’ parallel printer 1/F card into a ‘smart’ one. Command menu eliminates need to remember 
complicated ESC codes. Features include perforation skip, auto page numbering with date & title. Includes large 
HIRES graphics & text screen dumps. Specify printer: MX-80 with Graftrax-80, MX-100, MX-80/100 with 
Greftraxplus, NEC 8092A, C.ltoh 8510 (Prowriter), OkiData 82A/83A with Okigraph & OkiData 92/93. 

‘MIRROR’ ROM: $25.00 ($45.00 with SOURCE Code) 
Communications ROM plugs directly into Novation's Apple-Cat Modem card. Basic modes: Dumb Terminal, 
Remote Console & Programmable Modem. Features include: selectable pulse or tone dialing, true dialtone 
detection, audible ring detect, ringback, printer buffer, 80 col card & shift key mod support. 


RAM/ROM DEVELOPMENT BOARD: $30.00 
Plugs into any Apple slot. Holds one user-supplied 2Kx8 memory chip (6116 type RAM for program development 
or 2716 EPROM to keep your favorite routines on-line). Maps into $CnOO-CnFF and $C600-CFFF. 
C-PRINT For The APPLE //c: $69.00 
Connect standard parallel printers to an Apple //c. C-PRINT plugs into the standard Apple //c printer serial 
port and into any printer having a standard 36 pin centronics-type parallel connector. Just plug in and print! 


Unless otherwise specified, all Apple Il diskettes are standard (not copy protected!) 3.3 DOS. 
Avoid a $3.00 handling charge by enclosing full payment with order. VISA/MC and COD phone orders OK. 


RAK-WARE 41 Ralph Road W. Orange NJ 07052 (201) 325-1885 
SEECECEEEECEEEEEEEEEEEEEEEEEEEEEEEEEEES 
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118E=} 85 00 3220 STA BPNTR 
1190= 90 02 3230 BCC .4 
1192- E6 01 32 40 INC BPNTR+1 
1194- CE 46 OE 3250 .4 DEC LENGTH ANY MORE LEFT? 
1197= DO BE 3260 BNE .1 2 YES 
1199= 60 3270 RTS 

3280 #--- enn ee 

290 PRINT.BPNTR. NAME 
119A- AO 00 300 LDY #0 
119C= Bi 00 3310 LDA (BPNTR),Y GET NAME LENGTH 
119E= 29 OF 3320 AND #$0F 
11A0- 3330 TAX 
11A1=- C8 3340 .1 INY PRINT THE VOLUME NAME 
11A2- B1 QO 335 LDA (BPNTR),Y 
11A4- 09 80 3360 ORA #$80 
11A6- 20 ED FD 3370 JSR COUT 
11A9=- CA 3380 DEX 
11AA- 10 F5 3330 BPL .1 

3400 #----- a nnn nn ern nen 
11AC= AQ AO 410 .2 LDA #" " PRINT TRAILING BLANKS 
11AE- 20 ED FD 3420 JSR COUT 
11Bi- C8 ARS INY 
11B2= CO 10 440 CPY #16 
11B4- 90 F6 12g BCC .2 
11B6- AQ FF 460 LDA #$FF NORMAL MODE NOW 
11B8- 85 32 3470 STA INVFLG 
11BA- EE 44 OE 3480 INC MAX.LINE COUNT THE LINE 
11BD- 4C 8E FD 3430 JMP CROUT 

500 Btietaacae eo 2 eee ee eens 

3510 GET.KEY 
11CO= AD 00 CO 3520 .1 LDA $C000 READ KEY FROM KEYBOARD 
11C3- 10 FB 270 BPL .1 
11C5= 8D 10 CO 3540 STA ano CLEAR THE STROBE 
11C8- C9 8D 550 CM ze 
11CA= FO 16 500 BEQ . <RETURN> 
11CC- C9 88 32? CMP #$88 << 
11CE= FO 13 3580 BEQ . 
11D0= C9 95 3590 CMP #$95 --> 
11D2- FO 26 600 BEQ 34 
11D4= C9 BA 610 CMP #$8A DOWN ARROW 
11D6- FO 22 620 BE 5{ 
11D8- C9 8B 3630 CMP #$8B UP ARROW 
11DA= FO 07 3640 BEQ . 
11DC= C9 9B 3096 CMP #39B ESCAPE 
11DE= DO EO 660 BNE . GET ANOTHER CHARACTER 
11E0- AQ 9B a0ie LDA #$9B eee SET .NE. 
11E2= 60 3680 .2 RTS 

3690 #--~<UP OR LEFT ARROW>----------- 
sees AC 43 OE 3700 .3 LDY SEL.LINE CURRENT BRIGHT LINE 
11E6= DO OF 3710 BNE . -»eNOT TOP LINE 
11E8=- AC 41 OE 3720 LDY DIR.START ARE WE DISPLAYING THE FIRST ONE? 
11ED- CE 41 OE 3740 DEC DIR.START ~»eNO, MOVE TOWARD FIRST LINE 
11FO= AQ 00 3750 .4 LDY #0 MAKE FIRST LINE BRIGHT 
11F2- 18 3760 CLC 
11F3- 60 3770 RTS 
11F4= AC 44 OE 3780 .5 LDY MAX. LINE MAKE LAST LINE BRIGHT 
ee 88 3130 6 DEY 
11F8- 18 3800 CLC 
11F9- 60 3538 RTS 

820 #---<DOWN OR RIGHT ARROW>-------- 
11FA= AC 43 OE 3830 et LDY SEL.LINE CURRENT BRIGHT LINE 
11FD- C8 3840 INY MOVE TOWARD LAST LINE 
11FE= CC 44 OE 3820 CPY MAX.LINE BEYOND END OF SCREEN? 
1201= 90 13 860 BCC . ---NO 
a AD 42 OE 3870 LDA MAX.DIRPNT -- YES. CHECK IF SHOWING LAST LINE 
1200- E9 11 3880 SBC #17 
1208- 90 E6 3890 BCC .4 2+ YES 
120A- CD 41 OE 3900 CMP DIR.START 
120D- 90 E1 3910 BCC .4 -- YES 
120F- EE 41 OE 3920 INC DIR.START -»>»NO, MOVE TOWARD LAST LINE 
1212= AC 43 OE 3370 LDY SEL.LINE 
1215= 18 940 CLC 
1216= 60 3950 .8 RTS 

3960 #----.----------- ~~ ee 

330 DISPLAY.FILES 
1217- 20 61 12 3980 JSR SETUP.DISPLAY. LOOP 
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21A- AD 41 OE 3990 LDA DIR.START 


1 
121D- 8D 40 OE 4000 STA DIR. INDEX 
1220— 20 54 12 40 10 . JSR CLEAR.LINE. OR. PRINT.MORE.MSG 
1223 AE 40 OE 4030 .1 LDX DIR. INDEX 
1226+ BC 00 OD 4040 LDY DIRBUF+256 ,X 
1229- FO 2 4050 BEQ . 4 .. END OF LIST 
122B- 84 0 4060 STY BPNTR+1 
122D- BD 00 0C 4070 LDA DIRBUF, X 
1230- 85 00 4080 STA BPNTR 
1232- 20 71 12 4090 : JSR CHECK.FOR.SEL.LINE 
1235- AO 10 4110 .2 LDY #$10 
1237- B1 00 4120 LDA (BPNTR),Y 
1239- 30 03 4130 BMI .3 »»SYS FILE 
123B- AO 57 4140 LDY #0. DIR 
123D- 2C 4150 HS 2 
123E- AO 4F =: 4160 3 LDY 40. SYS 
1240- 20 8A 12 4170 JSR MSG 
1243- 20 9A 11 4180 : JSR PRINT.BPNTR. NAME 
1246- EE 40 OE 4200 INC DIR. INDEX 
1249- CE 46 OE 4210 DEC LENGTH 
124€- DO D5 «4220 BNE .1 
124E- AD 40 OF 4230 .4 LDA DIR. INDEX 
1251- CD 42 OF 42 7 CMP MAX.DIRPNT 
4260 CLEAR.LINE.OR.PRINT.MORE.MSG 
12544 FO 05 4270 BEQ .1 CLEAR LINE 
1256- AO 5F =: 4280 LDY #Q.MORE 
1258- 4c BA 12 4290 JMP MSG 
125B- 20 9C FC 4300 .1 JSR CLREOL 
125E- 4C BE FD 4310 . JMP CROUT 
4330 SETUP.DISPLAY. LOOP 
1261- A9 10 430 LDA #16 MAX 16 LINES IN LIST 
1263- 8D 46 OE 4350 STA LENGTH 
1266- A0 00 ~—«4360 LDY #0 
1268- 8C 44 OE 4370 STY MAX.LINE 
126B- C8 4380 INY SAME AS VTAB 3, HTAB 1 
126C- 84 25 4390 STY CV 
126E- 4C 8E FD 4400 . JMP CROUT 
4420 CHECK.FOR.SEL.LINE 
1271- AD 44 OE 4430 LDA MAX.LINE SEE IF CURRENT LINE SHOULD 
1274- CD 43 OE 44 CMP SEL.LINE BE INVERSE MODE 
1277- DO OC ——«4450 BNE .1 »».NO 
1279- A5 00 4460 LDA BPNTR ;. YES, SO SETUP POINTER 
127B- 85 02 470 STA SPNTR 
127D- A5 01 4y LDA BPNTR+1 
127F- 85 0 44.90 STA SPNTR+1 
1281- AQ 3 4500 LDA #$3F & SET INVERSE MODE 
1283- 85 32 4510 STA INVFLG 
1285- 60 4520 .1 RTS 
4530 Oo Serene Ss we eetesesoseoleeeies 
1286- 20 ED FD 4540 MSGi JSR COUT 
1289- C8 4550 INY 
128A- B9 90 12 4560 MSG _—sCLDA QTS,Y 
128D- DO F7 4570 BNE MSG} 
128F- 60 4580 RTS 
W500. Weetece eee ee oe oe esos 
1290- 4600 QTS .EQ # 
00- 4610 Q.SDV. .EQ #-QTS 
1290- D3 AF C4 
1293- AO AO D6 
1206- CF CC D5 
1299- CD C5 AO 
129¢- CE Ci CD 
129F- C5 4620 .AS -"S/D VOLUME NAME" 
12A0- 00 46 30 -HS 00 
11- 4640 Q.VHELP .EQ #-QTS 
12A1- 8D 4650 .HS 8D 
12A2= D5 D3 C5 
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Ram Factor 


All the Performance, Speed, and Software 
Compatibility of RamWorks” in a Slot 


(ie right’ Now Applied Engineering offers vou a choice. While RamWorks is the dear 
winner for the auxiliary slot in a Ie, RamFactor is the standard for slots 1 through 7. Now 
anyone with an Apple I+, Franklin, or Apple He preferring to use slots 1 through 7 can now 
enjoy the speed and performance that unt now was only available with RamWorks. 

With RamFactor, you'll be able to instantly add another 256K, 512K, or a full 1 meg on the 
main board and up to 16 meg with additional piggyback card And since virtually all software 
is automaticaly compatible with RamFactor, vou'll immediately be able to load programs into 
RamFactor for instantaneous access to information. You'll also be able to store more data for 
larger word processing documents, bigger data bases, and expanded spreadsheets. 


Very Compatible 

All the leading software is already com- 
patible with RamFactor. Programs like Apple- 
Works, Pinpoint, BP], Managing Your Money, 
Dollars and Sense, SuperCalc 3A, PFS, Mouse- 
Write, MouseDesk, MouseCalc, Sensible 
Speller, Applewriter Ile, Business Works, 
ReportWorks, Catalyst 3.0 and more. And 
RamFactor is fully ProDos, DOS 3.3. Pascal 1.3 
and CP/M compatible. In fact, no other 
memory card (RamWorks excepted) is more 
compatible with commercial software. 


AppleWorks Power 
There are other slot 1-7 cards that give 
AppleWorks a larger desktop, but thats the 
end of their story. But RamFactor is the onh: 
slot 1-7 card that increases AppleWorks 
intemal memory limits, increasing the maxi- 
mum number of lines permitted in the word 
processor, and RamFactor is the only stan- 
dard slot card that will automatically load 
AppleWorks into RAM dramatically increasing | 
speed and eliminating the time required to | 
access the program disk, it will even display | 
| 
| 
| 
| 


the time and date on the AppleWorks screen 
with any ProDos clock RamFactor will 
automatically segment large files so they can 
be saved on 5%”, 3%”, and hard disks. All 
this performance is available to anyone with 
an Apple Ile or II+ with an 80 column card 


RamFactor, no other standard slot card 
comes close to enhancing AppleWorks so 
much. 


True 65C816 16 Bit Power 


RamFactor has a built-in 65C816 CPU port ! 


for direct connection to our Ile 65C816 card 
for linearly addressing up to 16 meg for the 
most powerful 16 bit applications (I+ 
65C816 card under development) 
Powerful Program Switcher 

With RamFactor, you can organize 
memory into multiple work areas and switch 
berween them Fach work area can contain 
different programs and even different operat- 
ing systems. Now you can switch from one 
program to another or even switch from 
AppleWorks to DOS 3.3 to CP/M to Pascal to 
ProDos in under a second. And with our 
Battery back-up option, you can have 
permanent storage for up to 20 years. 


Quality and Support of the 
Industry Leader 

RamFactor is from Applied Engineering, 
the largest, most well supported manufacturer 
of Apple peripherals and the inventor of large 
RAM cards for the Apple. With our 5 vear no 
hassle warranty and outstanding technical 
support, you're assured of the most trouble 
free product you can buy. 


1 through 7 Card. 


: 

e Up to 16 meg total memory, 256K to 1 
| 

| 

| 

| 


meg on main board Up to 16 meg with 

| additional memory on piggyback card. 

| e Fully Apple IT Memory Expansion com- 

i patible 

| e Compatible with Apple Ile, I+ and 

i Franklin 

| » Battery back-up option allows you to tum 

:; on your Apple and run your favorite 

| programs in less than 1 second! 

! @ Automatically recognized by ProDos, DOS 
3.3, Pascal and CP/M 

e Built-in RamDrive™ software (a tue RAM 

| disk not disk caching) 

_ e Systems are directy bootable from Ram- 

Factor if desired 


: e Built-in linear addressing 16 bit 


cO-processor port 

- e Built-in self diagnostic software 

_ @ Automatic expansion with AppleWorks 1.3 

| Or later 

i @ Allows Apple II+ and Ile to mun vour 

© AppleWorks without buying additional 
software 

| e Accelerates AppleWorks 

' Displays time and date on the AppleWorks 
screen with any ProDos clock 

e Fits any I/O slot except slot 3 
| » Fully socketed and user upgradeable 
e Much, much more 


RamFactor with 256K $239 | | 

RamFactor with 512K $289 | 

RamFactor with 2-16 MEG = CALL | | 

Battery Back-up Option $179 | | 

65C816 16 Bit Card $159 | | 
j 


Order RamFactor today .. . with 15 day 
monev back guarantee and our “no hassle” 


| 
| 
| 
| 
| 
| 
| RamFactor with 1 MEG $389 
| 
| 
| 
| five vear warranty. Ca9 am to 11 p.m. 7 


| days, or send check or money order to 

| Applied Engineering, MasterCard, Visa and 
| CO.D. welcome. Texas residents add 51% 
| sales tax, Add $10.00 if outside USA 


| : 
|_ AE Applied Engineering | 
The Apple enhancement experts. 


(214) 241-6060 


P.O. Box 798, Carrollton, TX 75006 
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12C0- C5 C3 D4 4660 ~AS -/USE ARROWS AND <RETURN> TO SELECT/ 
12C3- 8D 4670 HS 8D 


12DC- CE 4680 ~AS -/USE <ESCAPE> TO TRY AGAIN/ 
12DD=- 8D 4690 ~HS 8D 

12DE= 00 4700 ~HS 00 

12DF- D3 D9 D3 

12E2=- AO AD AD 

12E5= AO 4720 ~AS -/SYS == / 

12E6— 00 Be -HS 00 

5T- 4740 Q.DIR .EQ #-QTS 


12ED= AO 4750 ~AS -/DIR -- 
12EE= 00 4760 HS 0 
5F- 4770 Q.MORE .EQ ®-QTS 


12F3—- BE 4780 -/<<<MORE>>>/ 
9- 4790 Q.CR .EQ #-Q 
12F9- 8D 00 4300 -HS 8DO0 
4810 #--------~---~~-----------~---- === 
4820 ~D 
4830 - OR Poe 
0800- 4840 OPNBUF -BS 1024 
OC0O0- 4850 DIRBUF ~BS 512 
OEO0- 4860 PATHNAME -BS 64 
OE4O- HB 70 DIR.INDEX .BS 1 
OEM2- 4890 MAX.DIRPNT .BS 1 
OE43- 4900 SEL.LINE -BS 1 
OF44- 4910 MAX.LINE -BS 1 
OE45- 4920 UNIT -BS 1 
OE46- 4920 LENGTH «BS 1 
OE4T7- 4940 CURTYP -BS 1 
OE4S- 1326 CURBLK -BS 1 
4960 ‘ 
4970 #-nennene---- oon ee nee 
2000- 4980 BUFFER EQ eece 
2023- #2 20 ENT LEN ~EQ BU FERS $ 33 ENTRY LENGTH 
202 aati ENTCNT -EQ BU 2 # ENTRIES PER BLOCK 


The QUIT-code Installer 


As I just mentioned, the code which downloads the QUIT-code 
from $D100-D3FF to $1000-12FF is located at SFCE5 inside ProDOS 
1.1.1. Here is a commented listing of that code. 


1000 #SAVE S.FCE5.FD3A 
1010 @aeckescucc ace ocecceeeeteesee= 
1920 OR ifS5 CE5 
1680 DOWNLOAD. qu TTER 
ECER- AD 83 CO 1050 LDA $c 083 SWITCH IN CORRECT DOOO BANK 
FCEB— AD 83 CO 1060 LDA 
FCEB- A5 00 1080 LDA $00 SAVE 00...03 ON STACK 
FCED- 48 1090 PHA 
FCEE- A5 01 1100 LDA $01 
FCFO- 48 1110 PHA 
FCF1- A5 02. ~=1120 LDA $02 
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RamWorks IT 


The Best Selling, Most Compatible, Most 
Recommended, Most Expandable Card Available 


64K to 16 MEG! RamWorks II Is Number One. 


I. simple, RamWorks II sells the most 
because it does the most 


The AppleWorks Amplifier. 


While RamWorks II is recognized by 
all memory intensive programs, NO 
other expansion card comes close to 
Offering the multitude of enhancements 
to AppleWorks that RamWorks II does. 
Naturally, you'd expect RamWorks II to 
expand the available desktop, after all 
Applied Engineering was a year ahead of 
everyone else including Apple in of 
fering more than 55K in AppleWorks and 
we still provide the largest AppleWorks 
desktops available. But a larger desktop 
is just part of the story. Just look at all the 
AppleWorks enhancements that even 
Apple’s own card does not provide and 
only RamWorks II does. With a 256K or 
larger RamWorks Il, all of AppleWorks 
will automatically load itself into RAM 
dramatically increasing speed by elimi- 
nating all the time required to access the 
program disk drive. Now switch from 
word processing to spreadsheet to data- 
base at the speed of light with no wear 
on disk drives. 

Onh: RamWorks II eliminates Apple- 
Works’ intemal memory limits, increasing 
the maximum number of records avail- 
able from 1,350 to over 15,000. Ons: 
RamWorks II increases the number of 
lines permitted in the word processing 
mode from 2,250 to over 15,000. And 
only RamWorks II (256K or larger) offers 
a built-in printer buffer, so you won't 
have to wait for your printer to stop 
before returning to AppleWorks, Ram- 


Works Il even expands the clipboard. 
And auto segments large files so they can 
be saved on two or more disks. 
RamWorks II, nothing comes close to 
enhancing AppleWorks so much. 


The Most Friendly, Most 
Compatible Card Available. 

Using RamWorks II couldn't be easier 
because its compatible with more off 
the-shelf software than any other RAM 
card Popular programs like AppleWorks, 
Pinpoint, Catalyst, MouseDesk, Howard- 
Soft, FlashCalc, The Spread Sheet, Manag- 
ing Your Money, SuperCalc 3a, and 
MagiCalc to name a few (and af 
hardware add on’s like ProFile and Sider 
hard disks). RamWorks II is even com- 
patible with software written for Apple 
cards. But unlike other cards, RamWorks 
IL plugs into the Ie auxiliary slot 
providing our super sharp 80 column 
text in a completely integrated svstem 
while leaving expansion slots 1 through 
7 available for other peripheral cards. 


Highest Memory Expansion. 
Applied Engineering has always of- 
fered the largest memory for the Ile and 
RamWorks II continues that tradition by 

expanding to 1 full MEG on the main 
card using standard RAMs, more than 
most will ever need (1 meg is about 500 
pages of text)...but if you do ever need 
more, RamWorks IT has the widest 
selection of expander cards available. 
Additional 512K, 2 MEG, or multiple 16 
MEG cards just snap directly onto 
RamWorks II by plugging into the 


industry's only low profile (no slot 1 
interference) fully decoded memory ex- 
pansion connector. You can also choose 
non-volatile, power independent expand- 
ers allowing permanent storage for over 
20 years. 


It Even Corrects Mistakes. 

If you've got some other RAM card 
that’s not being recognized by your 
programs, and you want RamWorks I], 
youre in luck Because all you have to 
do is plug the memory chips from your 
current card into the expansion sockets 
on RamWorks II to recapture most of 
your investment 


The Ultimate in RGB Color. 


RGB color is an option on RamWorks 
II and with good reason. Some others 
combine RGB output with their memory 
cards, but that’s unfair for those who 
don't need RGB and for those that do. 
Because if you don't need RGB Applied 
Engineering doesn’t make you buy it 
but if you want RGB output you're in for 
a nice surprise because the RamWorks II 
RGB option offers better color graphics 
plus a more readable 80 column text 
(that blows away any composite color 
monitor). For only $129 it can be added 
to RamWorks II, giving vou a4 razor 
sharp, vivid brilliance that most claim is 
the best they have ever seen. You'll also 
appreciate the multiple text colors (oth- 
ets only have green) that come standard 
But the RamWorks I] RGB option is 
more than just the ultimate in color 
Output because unlike others, it's fully 
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e RamDrive™ the ultimate disk emulation 

software induded free 

Memory is easily partitioned allowing 

many programs to be in memory at 

once 

e Compatible, RGB option featuring ultra 

high resolution color graphics and 

multiple text colors, with cables for 

both Apple and IBM type monitors 

Built-in self diagnostics software 

Lowest power consumption (patent 

pending) 

e Takes only one slot (auxiliary) even 
when fully expanded 

e Software industry standard 

Advanced Computer Aided Design 

Used by Apple Computer, Steve 

Wozniak and virtually all software 

companies 

Displays date and time on the Apple- 

Works screen with any PRO-DOS 

compatible clock 

e Much, much more! 
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ee 
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SER 98 RR So 0 Ie em 002 
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20 wy te wee 


bee tm ee Rk 
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S12K Expander 


compatible with all the Apple - rus 
for RGB output contol making it more 
compatible with off-the-shelf software. 

With its FCC certified design, you can 

use almost any RGB monitor because 

onh the new RamWorks IT RGB option 
provides both Apple standard and JBM = 
standard RGB outputs (cables included). @ 
The RGB option plugs into the back of 
RamWorks II with no slot 1 interference ‘It's Got It All 
(works on the original RamWorks, too) e 15 day money back guarantee 


eRe KERB EBD 
e 


and remember you can order the RGB e 5 vear hassle free warranty insures RamWorks Il with 64K $179 
Option with your RamWorks IT or add it coverage no matter where you Rariworns Ht With 250% $219 
ana bas tie mit RamWorks Il with512K «$269 
: e Built-in super sharp 80 column display, — . . spe poe 
re Cees Bar oe (with or without RGB) RamWorks Ii with3to16MEG CALL 
RamWorks II has a built-in 65C816 e Expandable to 1 MEG on main card 65C816 16 Bit Card $159 
CPU port for direct connection to our e Expandable to 16 meg with expander | RGB Option $129 
Optional 65C816 card. The onky one card, with NO slot 1 interference 256K Upgrade $ 50 
capable of linearly addressing more than. Can use 64K or 256K RAMs 
1 meg of memory for power applications — . Powerful linear addressing 16 bit RamWorks II. The industry standard 
like running the Lotus 1-2-3" compatible coprocessor port for memory expansion of the Apple He. 
program, VIP Professional Our 65C816 e Automatic AppleWorks expansion up ORDER YOUR RamWorks I] TODAY. 
card does not use another slot but to 3017°K desktop 9 am. to 11 p.m. 7 days, or send check 
replaces the 05C02 yet maintains full 8 e Accelerates AppleWorks or money order to Applied Engineering 
bit compaubility: e Builtin AppleWorks printer buffer MasterCard, Visa and CO.D. welcome. 
e The only large RAM card that’s 100% Texas residents add 5%% sales tax. Add 


Endorsed by the Experts. 

Steve Wozniak, creator of the Apple 
Computer said “I wanted a memory card RGB Option 
for my Apple that was fast, easy to use, 
and very compatible, so 1 bought 
RamWorks.” A+ magazine said “Applied 
Engineering's RamWorks is a boon to 
those who must use large files with 
AppleWorks... like the product so 
much that | am buying one for my own G 
system.” inCider magazine said “Ram- : 2. 
Works I is the most powerful auxiliary : a : At 
slot memory card available for your Ile, ~ ov? 
and | rate it four stars...For my mon- : 
ev, Applied Engineering s RamWorks 
II is king of the hill” 

Apple experts evervwhere are 
impressed by RamWorks II's expand: 
ability, versatility. ease of use. and 
the sheer power and speed that it 
adds to any He. With a RamWorks II 
in your Apple, youll make IBM PC’s and 
ATs look like slowpokes. 


compatible with all Ie software $10.00 if outside USA 


FRR RR: RE RS I He 


peels 


| Applied Engineering 
P.O. Box 798, Carrollton, TX 75006 
(214) 241-6060 
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FCF3—- 48 ae PHA 
FCP6. WB 1180 PHA to 
- 0 
1160 #---SETUP POINTERS FOR MOVING---- 
Eee - a2 43 ie ork / ahs Destination Pointer 
FCFB- AQ D1 1190 LDA /$D100 Source Pointer- 
FCFD—= 85 01 1200 STA a 
FCFF- AQ 00 1210 LDA #0 
FDO1=- 85 00 1220 STA $00 
FD03—- 85 02 ed Z STA $02 
FDO5— A8 lene TAY Y=0 
PDO. 88 > = 570 w1Ss«éi EY eee na 
FDO9- B1 00 1360 ° LDA 00},¥ 
oe han a ata 
FDiG- Ee Oi 1320. INC $01 ee ce ree eee 
FD12- E6 03 1330 INC $03 Advance to next pages 
FD14— CA 1340 DEX Count the page 
FD15= DO F1 1350 BNE .1 -»eCopy another page 
1360 #---Restore $03... $00------------ 
FD17= 68 LEY PLA 
FD18= 85 03 13380 STA $03 
FD1A= 68 1330 PLA 
FD1B- 8° 02 1400 STA $02 
FD1D- 6 1410 PLA 
FDIE=- 8 01 1420 STA $01 
FD20- 6 Te PLA 
FD21=- 85 00 i . STA $00 
ae - ae As ee 1480 i nage Select normal DOOO bank 
1450 #.--Set up RESET Vector---------- 
FDSB- BB FS 03 1800 STA ie mae 
rBGc> 639 os go rk §sg0? tt 
FD33- 49 A pet EOR fib Power-up byte 
FD35—- 8D F4 03 2 4 2 STA $3F 
FD38=- 4C 00 10 1220 JMP $1000 
1570 #-------------------------------- 
The program above can be written in a lot less space, as 
follows: 
1300 
1600 ~OR $FCE5 
1610 TA ane 
1620 SC.DOWNLOAD. QUITTER 
FCE5= AD 83 CO 1930 2 LDA $C083 Select DOOO bank 
FCE8- AO 00 1650 LDY #0 
FCEA= B9 00 D1 1660 .1 LDA $D100,Y 
FCED=- 99 00 10 Ie STA $1000,Y 
FCFO=- B9 00 D2 1680 LDA $D200,Y 
FCF3- 99 00 11 1820 STA $1100,Y 
FCF6—- B9 00 D3 1700 LDA $D300,Y 
FCF9=- 99 00 12 1710 STA $1200,Y 
FCFC=- C 1720 INY 
FCFD=- DO EB isho . BNE .1 
FCFF- AD 8B CO 1750 LDA $C0O8B Select normal DOOO bank 
1760 #---Set up RESET Vector---------- 
FDO2= 8C F2 03 1770 ST mG RESET Vector Lo-byte 
BUT 4B ES os tan A Gaya Harv 
FDOA=- 49 A 1680 EOR ih Power-up byte 
FDOC= 8D F4 03 eee ;. STA F 
FDOF- 4C 00 10 ae pe JMP $1000 
1840 #2 ene ene 
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Using DP18 Under ProDOS......eeecceereceseseceeseee Bill Morgan 


A customer called up the other day to order the DP18 Source 
Code package, but he wanted it only if it ran under ProDOS. 
(That's 18-digit Binary Coded Decimal arithmetic for 
Applesoft.) Well, we hadn't tried to move it over before, but 
it didn't sound like too much of a problem, so I gave it a 
shot. It did turn out to be quite easy. 


I first tried simply CONVERTing all the files over, including 
the binary object code, and RUNning the example programs. That 
almost worked! The DP18 arithmetic all operated just right, 
but the scheme of moving the Applesoft program up and BLOADing 
DP18 at $803 ran into a little trouble. The forward pointers 
in each line of the program weren't set up properly. Bob then 
pointed out to me that it's very easy to install a program 
between BASIC.SYSTEM and the buffers, so that might be the way 
to go in this situation. All it took was a little arithmetic 
to figure out that DP18 needs $1C pages and should therefore 
have an origin of $7E00. The .OR directive was the only line 
inside DP18 that I had to change! 


After that I needed only two more things: a short machine 
language program to get the buffer from BI, issue the BLOAD 
command, and set the ampersand vector; and a one-line Applesoft 
routine that checks the vector to find out if DP18 is alreaay 
installed and call the loader if not. 


Here's the Applesoft routine: 


10 IF PEEK (1014) + 256 * PEEK (1015) < > 32563 THEN 
PRINT CHRS (4) "BRUN INSTALL.DP18" 


And here's all there is to the loader: 


1010 Sana ae nce e ence acc eeeseeeeecece 
0200- 1020 BUFFER -EQ $200 
O3F6- ae AMPERSAND’  .EQ $3F6 
7EOO- 1060 DP.LINK ~EQ $7E00 
TE02- 1079 AMP. LINK -EQ $7E02 
BEO3- 1090 DOS.COMMAND .EQ $BE03 
BEF5- 1100 GET.BUFFER .EQ $BEF 
BEFB- 1119 FREE.BUFFER .EQ $BEF 
FDFO- 1130 COUT 1 ~EQ $FDFO 
1140 #----------~--------------------- 
1150 ~OR $300 
0300- 1160 TF INSTALL.DP18,33,d2 
0300- 20 F8 BE 1180 T JSR FREE.BUFFER kick others out 
0303- AQ 1C 1190 LDA #$1C 
0305- 20 F5 BE 1200 JSR GET.BUFFER get 28 pages 
0308- BO 26 1210 BCS ERROR 
030A- C9 7E 1220 CMP #$7E must be at $7E00 
030C- DO 22 1230 BNE ERROR 
O30E- A2 OA 1250 LDX #LENGTH 
0310- BD 52 03 1260 .1 LDA COMMAND, X "BLOAD DP18" 
0313- 9D 00 02 1270 STA BUFFER, X 
0316- CA 1280 DEX 
0317- 10 FT 1290 BPL .1 
0319- 20 03 BE i300 JSR DOS.COMMAND' do it 
031C- BO 12 1310 BCS ERROR 
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1320 
O31E- A2 01 1330 LDX #1 
0320- BD F6 03 1340 .2 LDA AMPERSAND, X save old vector 
0323- 9D 02 7E 1350 STA AMP. LINK, X 
0326- BD 00 7E 1360 LDA DP. LINK, x & point to DP18 
0329- 9D F6 03 1370 STA AMPERSAND, X 
032C- CA 1380 DEX 
032D- 10 F1 1390 BPL .2 
032F- 60 1400 EXIT RTS 
0330- A2 00 1420 ERROR LDX #0 
0332- BD 3D 03 ie LDA MESSAGE, X show error message 
0335- FO F8 1440 BEQ EXIT 
0337- 20 FO FD 1450 JSR COUT1 
033A- E8 1460 INX 
033B- DO F5 1470 BNE .1 
(80) Bacatiec ase ceseceneesesacscnce= 
033D- 8D 1490 MESSAGE .HS 8D 
033E- C5 F2 F2 
0341- EF F2 AO 


~AS -/Error loading DP18/ 
8D00 


035B- B8 1530 COMMAND .AS -/BLOAD DP18/ 
035C- 8D 1540 ~HS 8D 
OA- ieEG LENGTH -EQ #-COMMAND-1 


ACCEPT NO SUBSTITUTES. 
BECAUSE THERE AREN’T ANY. 


Thee only one card like RamWorks. We’ve got the best hardware 
design. We supply the best software and we’ve got the best support from 
software companies. 

If someone tempts you with an imitation, please get both sides of the 
story. You'll discover why RamWorks offers the best enhancements to 
AppleWorks and other programs, and at the lowest price. 


GUARANTEED! 


214-241-6060 AK 


“We Set the Standard’ 
9 AM - 11 PM APPLIED ENGINEERING 
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Booting DOS 3.3 from the UniDisk 3.5.......2e-eeeeeeeBill Morgan 


A couple of months ago I presented an RWTS so DOS 3.3 could 
read and write Apple's new UniDisk 3.5. At that time I 
promised the additional code so we coulda boot DOS from the new 
device. Well, it took a little longer than I had planned, but 
here are the changes necessary so FORMAT.UNIDISK can produce a 
bootable disk. 


There are two parts to the problem. We must first come up with 
a way to write a DOS image on the disk during formatting, and 
we must have a boot sector that can read in the new image and 
Start it up. Since we have 32 sectors in track 0, with 30 of 
them available for the DOS image, I looked up Bob S-C's article 
from the April ‘86 issue on stuffing DOS into fewer sectors for 
faster booting. In that article he pointed out that we don't 
need to deal with pages $B3-B4 and $BB, Since they're used for 
buffers, and that these days we can assume that all machines 
have at least 48K of RAM, so we don't need the relocator code 
from a DOS master. Eliminating these areas shaves the DOS 
image down to 32 sectors, but I still needed to get rid of two 
more to avoid carrying the boot code around inside DOS. 


One more waS easy: page S$BC is just buffer in my RWTS. Then I 
noticed that nearly all of the code in pages $B6 and $B7 is 
used only by INIT and the boot process, and could therefore be 
done away with. It turns out that the only necesSary part of 
SB6 is the various APPEND and VERIFY patches from S$B65D-B6B2. 
Similarly, the only vital things in page $B7 are the RWTS entry 
at $B7B5-B7Cl, a buffer clearing routine at S$B7D6-B7DE, and 
RWTS's IOB and DCT from $B7E8-B7FE. I also decided to keep the 
read/write a group of pages code from $B793-B7B4, since some 
programs borrow that routine. So, I came up with some routines 
to pack the necesSsary areas in $B7 into the unused space in $B6 
and thereby save another page. 


Since we're booting in from the Protocol Converter, we don't 
immediately have the ability to read individual sectors. All 
we can do is read blocks, or pairs of sectors, and the DOS 
image doesn't conveniently split up into even blocks. Here's 
how I ended up mapping DOS pages into blocks: 


0 - Boot 4 - A3-A4 8 - AB-AC C - B3,B6 
1 - 9D-9E 5 - A5-A6 9 - AD-AE D - B8-B9 
2 - 9F-AOD 6 - A7-A8 A - AF-BO E —- BA,BD 
3 - Al-A2 7 - A9-AA B - B1-B2 F - BE-BF 


Note that this formatter uses the DOS image in memory. You 
need to make sure that this DOS contains all of the patches you 
want to use, and ONLY the patches that can be used from bootup 
time. For example, I got into trouble when I initialized a 
disk with a DOS patched to use my memory expansion card aS a 
RAM disk. Those patches depend on some code being in place in 
page zero of the alternate banks of the memory card, and that 
code wasn't there at boot time. The answer is to initialize 
the disk without these patches, and then make BRUN RAMDRIVE 
part of the HELLO program. You may have to make some such 
adjustment for your own system. 
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BECOME AN ASSEMBLY LANGUAGE 
PROGRAMMING WHIZ 


Now That You Know 


You've spent a lot of time learning Apple 
assembly language and finaily know the 
difference between BEQ and BCS. Now 
it’s time to put your new-found knowledge 
to work. Time to throw away your 
Applesoft programming manual and write 
programs that make your Apple work like 
a super-charged, super-fast computer. 
Time to graduate from the Applesoft 
BASIC used by beginners, to the 6502 
assembly language used by 
professionals. 


To help make this transition, you need an 
experienced programmer to guide you. 
You need to develop a library of 
subroutines that make programming in 
assembly language as easy as — 
programming in BASIC. You need to learn all the tricks that 
take experienced assembly language programmers years to 
acquire. Most important of all, you need the book, “Now that 
You Know Apple Assembly Language: What Can You Do With 
it?” because it contains all this information and more. 


3 . 


It shows you how, step-by-step 


“Now That You Know Apple Assembly Language: What Can You 
Do With It?” will take you step-by-step through the assembly 
language programming experience. You'll delve into the 
mysteries of the 6502 stack and learn how to use it to increase 
the power and versatility of your programs. You’ll also learn how 
to use the Apple's built-in routines to minimize the amount of 
coding you must do. 


Control the output and the input 


Frequently it’s desirable to gain total control of the computer’s 
output. This book shows you how to stea/ control away from the 
Apple's normal output routines and redirect it.to your own pro- 
gram. Thus if you wanted, you could see the normally invisible 
control characters, display text on your screen as black on white 
instead of the normal white on black, format text sent to a printer 
into pages and much more. 


Expand the power of your Apple by stealing control away from 
the normal input routines. Do things like adding a screen print 
capability, or convert part of the normal keyboard into a 
numeric keypad. \t’s even possible to produce self-modifying 
programs by EXECing in commands from RAM instead of 
from the disk drive. Think about the possibilities that offers for 
protecting your programs. When you want to go back to 
Applesoft programming, you'll be able to do it faster with the 
aid of Applesoft Shorthand, an assembly language program 
that types in one or more Applesoft commands at the press of 
a key, or use another program in the book to automatically 
count the number of lines in your Applesoft program. 


With this book you'll also learn about generating tones and 
how to figure out the frequency, producing sound effects, 
teaching your Apple to send Morse code, restoring 
accidentally erased Applesoft programs, adding new 
commands to Applesoft and running two Applesoft programs 
in memory together, to name a few. 


“NOTE: Shipping and handling fees are not refundable. 
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APPLE ASSEMBLY LANGUAGE: — 
What Can You Do With t? 


gules K. Glider 


Everything is explained 


Unlike other books that merely consist of a 
collection of programs, this one explains 
what's happening, where and why. You get 
detailed descriptions of how the programs 
work and detailed program listings with 
virtually every line of code explained. 
Nothing is left to chance or 
misinterpretation. 


Order now, get 2 FREE gifts 


The book costs only $19.95 plus $2 for 
shipping and handling. Order now and 
you tl also get a FREE Programmer's 
Number Conversion System that makes it 

, easy to convert between binary, 
hexadecimal and decimal numbers. No calculators are 
required. You'll convert numbers almost instantly and wonder 
how you ever got along without it. 


As an extra bonus for prompt ordering, you'll receive a FREE 

coupon worth $5 off the price of a disk with all the assembled 
programs on it or a disk that contains the source code. These 
disks normally sell for $15 each. We're offering these FREE 


gifts for a limited time only, so hurry! Order today! 


Money-back guarantee* 


We're so confident that you'll find this book invaluable and 
want it in your library, that we're offering a 10-day, 
no-questions-asked, money-back guarantee. Order the book. 
Read it and try the programs for ten days. At the end of ten 
days if you don’t think it’s worth every penny you paid for it, 
just send It back in resalable condition and we'll refund your 
money immediately, no questions asked. 


Redlig Systems, Inc., Dept. A 978 
2068— 79th St., Brooklyn, NY 11214 


| Please rushme copies of ‘‘Now That You Know 
| Apple Assembly Language: What Can You Do With 
1 It?” at $19.95 each plus $2 shipping and handling. | 
' understand that if | am not delighted with the book 
1 | may return it within 10 days for a prompt and courte- 
' ous refund. In any case, the Programmer’s Number 
1 Conversion System and $5 coupon are mine to keep. 
Enclosed is my check for $ 

| Please charge my credit card: 


American Express’. .: MasterCard Visa | 
Card No. Pre, >| 5 ae eee ee EER | 
Signature Sosa. et an ) 
Name Spt wn hee Shem Be a oh : 
Address _. Pie SoS Poet take, 2 ! 
City State _ Zip _ ! 


S-C SOFTWARE 


With Z-80 Plus, 
run CP/M-the 
largest body of 
software in 
existence. 


Now, get two computers in one, 
and all the advantages of both. 


nter the CP/M world with the new Z-80 Plus card from Applied 

Engineering. and introduce vour Apple [He® or [+ ® to the chou- 
sands of CP™ programs. Only the 27-80 Plus comes standard with the 
new 4.0 software, the most advanced system ever for cunning CP/M 
programs 

The new 4.0 boasts advanced features like built-in disk emulation for 
popular memory expansion boards, boosting both system speed and 
storage capacity And menu-driven utilives that let you get to work faster 
The 7-80 Plus also lets you run older CP/M programs — all the way down 
to Version 1.6 (2 2 is the most popular ) 

The 7-80 Plus is the only card on the market capable of accessing 
more than 64K in an Apple He. If vou have an extended 80-column 
card, all 128K is usable. and if vou have RamWorks. up to 1088K 
is available 

Each Z-80 Plus comes with our CP/M Ram Drive software, enabling 
Ile owners to use an extended 80-column card or a RamWorks card as a 
high-speed Ram disk which runs CP/M software up to twenty times faster 
So packages like WordStuar and dBASE I] run at blinding speed 

Simply plug the Z-80 Plus into any slot in vour Apple. You'll get the 
benefits of wo computers in one — all at an unbelievably low price 
(only $139!). 


* Fully compatible with ALL CP/M software ° Fully compatible with 
most hard disks, including Corvus and the Sider * Fully compatible 
with Microsoft disks (no pre-boot required ) * Specifically designed 
for high speed operation in the Apple He (runs just as fast in the 

Apple I! + and Franklin) * Runs WordSur, dBASE I, Turbo Pascal, 
Fortran-80, Peachtree and ALL other CP/M software with no pre-boot 

* Semi-custem LC. and low parts count allows 2-80 Plus to fly through 
CP/M programs with extremely low power consumption (we use the 
Z-8OB ) * Does EVERYTHING other Z-80 boards do, plus Z-80 inter- 
rupts ° Five vear warranty 


Call to order today, 9 a.m. to 11 p.m. seven days, or send check or 
money order to Applied Engineering. MasterCard, VISA and C.O.D. 
welcome. Texas residents add 54% sales tax. Add $10.00 outside U.S.A. 


Ft Applied Engineering 
P.O. Box 798, Carrollton, TX 75006 
(214) 241-6060 


Timemaster H.O%; 
the only clock 
_ that displays 
time and date on 
AppleWorks” 
screens and files. 


Now, get all the features of 
all the competition combined! 


ts the smart way to put the time and date on vour Apple 

H+ or He® Because only the Timemaster HO, packs ALL 
the features of all the compeution combined, including leap 
vear vear (not justin PRO-DOS), month, date, day of week, 
hours, minutes. seconds and milliseconds. tts totally PRO-DOS, 
DOS 3.3. PASCAL and CP M compatible. And of course. it works 
better than any other clock with AppleWorks. 

If vourre using or writing software for other clock cards. 
vou re sul covered. Because the FLO. will automatically emu. 
late them. And the Timemuaster HO. adds b4 new commands to 
BASIC. The H.O. even comes complete with two disks full of 
sample programs, including a computerized appointment 
book. a DOS dating program, interrupt programs, and over 30 
programs that others charge extra for -— or dont even offer 

As a low-cost option, vou can add true BSR remote control 
to the HO. giving vou remote control of up to 16 lights and 
appliances in vour home or office. 


° Fully PRO-DOS and DOS 3.3. CP M and PASCAL compati 

ble ° Time in hours, minutes, seconds and milliseconds 
(the ONLY PRO-DOS compatible card with millisecond 
capability); date with vear, month, dav of week and leap vear 

* 24-Hour military format or 12-hour AM/PM format ° Eight 
software controlled interrupts so vou can run two programs 
at the same time (many examples included ) * Allows 
AppleWorks to ume and date stamp all data automatically 

° The only clock card that displays time and date on the 
AppleWorks screen * Five vear warranty 


Clock price $129.00 
BSR option (may be added later) . . $ 49.00 


Call to order today, 9 am. to 1 p.m. seven days. or send 
check or money order to Applied Engineering. MasterCard, 
VISA and C.O.D. welcome. Texas residents add 5%% sales tax. 
Add $10.00 outside U.S.A. 


Fw Applied Engineering 
P.O. Box 798, Carrciiton, TX 75006 
(214) 241-6060 
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3050 BOOT. IMAGE 
060 -PH $800 
O800- 01 070 DA #1 
0801—=- 48 080 BOOT PHA save slot#16 
O802= A5 58 090 LDA $58 et slot 
O804=- 09 CO 3100 ORA #$CO orm Cslot 
0806— 4 3110 PHA save it 
0807- 8D OF 08 3160 STA .1+2 fix entry address 
O80A=- 8D 18 08 3130 STA .2+2 fix call address 
Bang 7 FF FF Seo 1 ties $F FFF get ProDOS entry 
0811- 4 0 160 ADC #3 
08 13- 17 08 ae STA .2+1 set PC entry 
3 
0816—- 20 FF FF 3190 .2 JSR sEREE call PC 
0819=- 01 3590 -DA #1 READ 
081A- JE 08 210 ~-DA PARMLIST 
081C- EE A1 08 3220 INC PC. BUFFER+1 ready for next block 
O81F- EE Al 08 3530 INC PC. BUFFER+1 
0822- EE A2 08 35 0 INC BLOCK next block 
0825= AD A2 08 3250 LDA BLOCK 
Re ce ae #270 mand a we only want $1-F 
280 
3550 RELOCATE. PAGES 
082C=- A2 00 3300 LDX #0 
O82E- BD 00 BA 3310 .1 LDA $BA00,X relocate packed pages 
S834. BD 00 BO 3330 PDA $B900/X 
= Ss] 
0837=- 9D 00 BE 3340 STA $BE00,X 
a ee oe 
ae 9 
0840- BD 00 B7 3370 LDA $B700,X 
0843= 9D OO BA 3345 STA $BA00,X 
O846~ BD OO B6 3330 LDA $B600,X 
Cae ee Cm 
a 5] 
O84F= 9D 00 B8 3130 STA $B800,X 
0852= BD 00 BY ine LDA $B400,X 
0855= 9D 00 B6 31 0 STA $B600,X 
$889. BO D3 #460 BNE .1 
470 
O85B- BC A5 08 3100 FIX.B7 LDY TABLE.B7,X et segment size 
neces s 19 Sea a FIX.SLOT.REFS done? 
=- IN 
0861=- BD A5 08 3510 LDA TABLE.B7 ,X et $B7 offset 
SBe7~ AD 06 Be 3230 .1 EDR $8600 pee aa 
0868- 321g .2 -EQ #2 
hs 8D 00 B7 320 sta ger 
O86D=- EE 68 08 3370 INC .2 next source 
ones ae 6B 08 3566 INC .3 next destination 
0 ii 490 DEY 
0 - DO F1 0 BNE .1 segment done? 
O34 - E e40 INX mn 
0877- DO E2 peo BNE FIX.B7 -.e always 
610 FIX. SLOT. REFS 
0879- 68 50 PLA get Cslot 
O87A=- 8D 49 BF 3660 STA MY. READ 
087D— 8D 6B BF al STA MY.WRITE 
0880- 68 36 0 PLA get slot#16 
0881=- 8D EQ B7 3690 STA IOB. SLOT 
O884- 8D F7 B7 3700 STA IOB. OSLOT 
O887- 8D BO BE 3710 STA MY.COMPARE 
OBC. 8B EA BT 3730 ETA {OB. DRIVE 
O88F- 8D F8 B7 3186 STA IOB. ODRIVE 
oBaae a FF 3130 mee #$FF new stack 
0895- 20 89 FE 3170 JSR SETKBD set I/0 hooks 
0898—- 20 FE 31 0 JSR SETVID 
O89B- 4C 9D 120 JMP COLDST ART & go to DOS 
3800 #~------~--~--------------.------- 
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S Meg llie/6G40k lic 


Don't buy yesterday's card that doesn't offer battery backed-up 
RAM or 65C816 new Apple technology just because it’s advertised 
a lot! You can buy Checkmate Technology's State-Of-The-Art 
MULTIRAM RGB RAM CARD” with BATTERY BACKED-UP 
STATIC RAM options that can load & save programs (like 
AppleWorks) for 10 years! It isa FASTER & LESS EXPENSIVE 
REPLACEMENT FOR HARD DISKS, is USER EXPANDABLE 
TO 6 MEGABYTES, compatable with all (100%) 3rd party 
software/hardware, has an optional real 16-Bit65C816 slot saver 
Co-Processor card, sharp 80 columns, super Double Hi-Res, & 
BUILT IN RGB"! It's a direct substitute for Ramworks II or Apple 
Ext 80 column cards & has an amazing 5 year warranty! Unlike 
Ramworks ll, MultiRam fits ALL (even Euro) Apples, can't interfere 
with slot 1 cards & has no soldered chips! 


MultiRam RGB expands to 1 Meg main RAM + 3 Meg's 
piggyback RAM + 2 Meg’s BATTERY BACKED-UP RAM. Multi- 
Ram lle expands to 768k & can piggyback w/ MultiRam RGB. A 
POSSIBLE 6 MEGABYTES IN ONE SLOT - MORE THAN 
RAMWORKS II & Flipster™. 


FREE APPLEWORKS EXPANDER SOFTWARE that loads ALL 
(even printer routines or PARTS of AppleWorks, runs 30 x faster, 
increased Desktop over 2048k, auto-segments large files onto 
multiple disks, stores over 23,000 records! FREE APPLEWORKS 
TIME/DAY/DATE ON-SCREEN, AUTO-COPY TO RAM, ULTRA- 
FAST PRODOS/DOS 3.3 RAM DISK & RAM TEST, optional CP/M 
& Pascal Ram disk! Printer Buffer due anytime. 


MultiRam MultiRam 
RGB lle 
Card Card 


MULTIRAM .... 169. 129. 
MULTIRAM .... 179. 139. 
MULTIRAM .... 206. 175. 
MULTIRAM .... 241. 214. 
MULTIRAM .... 266. .... 239. 
MULTIRAM .... 284.¢ © ee @ 
MULTIRAM .... 449. 
1600k MULTIRAM .... 484. 
1792k MULTIRAM .... 519. 


256k Memory Chips-1 yr warranty (8) 

Apple lle Enhancement Kit 

Accelerator |le-350% speedup card 
Accelerator lle + Pinpoint (special) . 
Clockworks Card (Thunder/Time HO™ comp) 
Pico”™ Slimline Drive llc. lle. I+ 

FD-100 Sitmline Drive lle. I~ 

Pinpoint Program or Spell Checker (ea: 
65C816 EX Co-Processor Card 

RGB Monitors, Connectors & Cables* 


64k 
128k 
320k 
576k 
832k 
1024k 
1344k 


Terms: Add $4-Ground or $6-Air shipping & phone # toeachU.S. 


card order (foreign orders/FPO/APO extra). Add 3% for Master- 
Card/Visa (include #/expir) & P.O.’s (3% 7 Net 30). For fast 
delivery send Cashier's/Certified check, Money Order. C.O.D. 
(add $5) & personal checks accepted (allow 16 days). Tex res 
add 6 8% tax. 


MutRam Ramworks Ramworks Il Tmemasier IE HO Zram Pico Fipster respectve trademarks of 
Checkmate Tecnnoiogy Appied Engineering. WGE Cinecn 


Checkmate Technology's State-Of-The-Art lic cards easily 
expand your tic up to 640k, are 100% compatable with all lic 
software/hardware, & come with the SAME FREE SOFTWARE 
as MULTIRAM lle (see above). MULTIRAM C is non-upgradable, 
MULTIRAM CX can be upgraded witha real 65C8 16 kit (unlike Z- 
Ram) to likely run software for the new Apple computer! 


e UNLIKE Z-RAM, THERE ARE NO JUMPER WIRES, CLIPS 
TO ATTACH, SOLDERED CHIPS, OR DRIVE REMOVAL 
REQUIRED FOR INSTALLATION. 

USES ABOUT 50% LESS POWER than Z-RAM causing less 
power supply strain or battery pack drain! 

15 DAY MONEY BACK SATISFACTION GUARANTEE, 5 YR 
WARRANTY, & LOWER PRICES - We sell tic cards for much 
less & our software updates are FREE & AUTOMATIC, while 
others charge $10 or more! 


OUR LOWEST PRICE 


256k MULTIRAM C 
512k MULTIRAM C 


256k MULTIRAM CX 
512k MULTIRAM CX 


65C816 CX Kit ($10 less w/ card) 
VIP Professional w/ any 65C816 
1200 Baud Iic Modem w/cable 
CP/M & Pascal Ram Disk Ile/IIc (ea) 


WHY BUY FROM COIT VALLEY COMPUTERS RATHER 
THAN SOME MAIL ORDER HOUSES? Only we offer an exclu- 
sive 15 day money back satisfaction guarantee, double software, 
more suppont, free automatic software updates, free 64k with 
each 256k/512k/768k lle card. We know the products well, & we 
have them in stock. CALL FOR DETAILS, CURRENT PRICES, 
QUANTITY DISCOUNTS, OR NEW FEATURES! SCHOOLS & 


GROUPS WELCOME. 
ORDER FORM 
(214) 234-5047 


COIT VALLEY COMPUTERS 
14055 Waterfall Way Dallas, Texas 75240 


NAME ___. 


ADDRESS __ 


CITY 


PHONE |. iy Shen 


SIGNATURE 


‘QTY DESCRIPTION | | PRICE 


SHIPPING 
TOTAL 


MC/VISA 
EXP __ 


COIT VALLEY COMPUTERS 
(214) 234-5047 


14055 Waterfall Way 
Dallas, Texas 75240 
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O8D6- 88 2170 DEY done with segment? 


O8D7- DO F1 2180 BNE .2 
O8D9- E8 2190 INX next byte in table 
O8DA- DO E2 2200 BNE .1 ... always 
O8DC- AJ OC = 2220: . 5 LDA /MY.BUFFER point BUFFER here 
O8DE- 60 2230 RTS 

2240 

2250 B7.TABLE 
O8DF- 2F 9 2260 -DA #$2F,#$B793  R/W group & call RWTS 
O8E1- 09 D 2270 “DA #39, #$B7D6 zero a buffer 
O8E3- 17 EB 2280 -DA #$17,#$B7E8 IOB & DCT 
O8E5- 00 2290 -DA #0 

D300. @iesseco ons oodesce rset eee eee 


2310 MOVE. PAGE. TO.BUFFER 
STA .2 


O8E6=- 8D ED 08 2320 A has either $AA or $B6 


O8E9- AO 00 S30 LDY #0 
O8EB- B9 00 FF 2340 .1 LDA $FFO0,Y 
O8ED- 2350 .2 -EQ S- 
O8EE- 99 00 OC 2360 STA MY.BUFFER,Y 
O8F1=- C 5340 INY 
O8Fe= DO FT 2330 BNE .1 
O8F4- 60 2390 RTS 
2400 Benn nn nn nn nn nn en ne nee eee 
2410 PAGE. TABLE 
O8F5- OA OB 2420 -DA /BOOT. IMAGE, /BOOT. IMAGE+$ 100 


O8F7- 9D 9E 9F 
O8FA- AO Al A2 
O8FF- A5 A6 AT 
0902- AB AQ AA 
O907—- AD AE AF 
O90A- BO Bi B2 
090D- B 2450 -HS AD. AE. AF.BO.B1.B2.B3 
O90E- BO B8 BY 
0911- BA BD BE 


0914- BF Siee -HS B6.B8.B9.BA.BD.BE.BF 
2480 STARTUP. NAME 

0915= C8 C5 CC 

0918- CC CF 2490 ~AS -/HELLO/ 

091A- 2500 -BS STARTUP. NAME+30-*," " 


The main body of DO.DOS.IMAGE just writes the DOS pages listed 
in PAGE.TABLE onto sectors O-SI1F of track 0, providing special 
handling for pages SAA and $B6. In page SAA we must install a 
startup program name into the filename buffer and then force 
the last-command-executed index to its INIT value, so the 
coldstart code will work properly after a boot. Page $B6 is a 
little more involved. We need to move certain segments from 
page S$B7 in with $B6, using a table containing the lengths and 
addresses of the segments. 


And the last step is installing some real boot code in place of 
the dummy message. Just delete lines 2200-2390 of the old 
program and put in the rest of the new code: 


0971- 5850 ~BS #+255/256 #256 -# 
QD84- 2940 COLDSTART .EQ $9D84 

B7E9=- 2950 IOB.SLOT ~EQ $B7E9 

B7EA- 2960 IOB.DRIVE .EQ $B7EA 

BIFT[- 2970 IOB.OSLOT .EQ $B/F 

B7FS- 2980 IOB.ODRIVE .EQ $B7F 

BEBO- 2990 MY.COMPARE .EQ $BEBO 

BF49- « READ Q $BF4 inside RWTS.3.5 
BF6B- 010 MY.WRITE .EQ $BF6 

FE89- 3020 SETKBD -EQ $FE89 

FE93- 3030 SETVID -EQ $FE93 


With Z-80 Plus, 
run CP/M-the 
largest body of 
~ software in 
existence. 


Now, get two computers in one, 
and all the advantages of both. 


nter the CP’ world with the new 7-80 Plus card from Applied 

E Engineering, and introduce your Apple He® or H+ © to the thou: 
sands of CP™ programs. Only the 7.80 Plus comes standard with the 
new 4 0 software, the most advanced svstem ever for punning CP/M 
programs 

The new 4.0 boasts advanced features like built-in disk emulation for 
popular memory expansion boards, boosting both system speed and 
storage capacity And menu-driven utilities that let you get to work faster 
The 7.80 Plus also lets vou run older CP/M programs — all the way down 
to Version 1.6 (2 2 is the most popular ). 

The 7-80 Plus is the only card on the market capable of accessing 
more than 64K in an Apple Ile. If you have an extended 80-column 
card, all 128K is usable, and if vou have RamWorks, up to 1088K 
is available. 

Each 7-80 Plus comes with our CP/M Ram Drive software, enabling 
lle owners to use an extended 80-column card or a RamWorks card as a 
high-speed Ram disk which runs CP/M software up to fwenty times faster 
So packages like WordStar and dBASE II run at blinding speed 

Simply plug the Z-80 Plus into any slot in vour Apple. You ll get the 
benefits of wo computers in one — all at an unbelievably low price 
(only $139!). 


° Fully compatible with ALL CP™ software ° Fully compatible with 
most hard disks, including Corvus and the Sider * Fully compatible 
with Microsoft disks (no pre-boot required) * Specifically designed 
for high speed operation in the Apple Ie (runs just as fast in the 

Apple [1+ and Franklin ) * Runs WordSur, dBASE II, Turbo Pascal, 
Fortran-80, Peachtree and ALL other CP/M software with no pre-boot 

* Semi-custem LC. and low parts count allows Z-80 Plus to fly through 
CP/M programs with extremely low power consumption (we use the 
Z-80B ) * Does EVERYTHING other Z-80 boards do, pits Z-80 inter- 
rupts ° Five year warranty 


Call to order today, 9 a.m. to 11 p.m. seven days, or send check or 
money order to Applied Engineering. MasterCard, VISA and C.O.D. 
welcome. Texas residents add 516% sales tax. Add $10.00 outside U.S.A. 


At. Applied Engineering 
P.O. Box 798, Carroltton, TX 75006 
(214) 241-6060 


Timemaster H.O* 
the only clock 
_ that displays 
time and date on 
AppleWorks” 
screens and files. 


Now, get all the features of 
all the competition combined! 


ts the smirt way to put the time and date on vour Apple 

Ih+* or Hle® Because only the Timemuaster FLO. packs AL/ 
the features of all the competition combined. including leap 
year, Vear (not just in PRO-DOS), month. date. dav of week, 
hours, minutes, seconds and milliseconds. [ts totally PRO-DOS. 
DOS 3.3, PASCAL and CPM compatible. And of course, it works 
better than any other clock with AppleWorks. 

If voure using or writing software for other clock cards. 
vou re still covered. Because the H.O, will automatically emu- 
late them. And the Timemaster FLO. adds 14 new commands to 
BASIC. The HO. even comes complete with two disks full of 
sample programs. including a computerized appointment 
book, a DOS dating program, interrupt programs, and over 30 
programs that others charge extra for — or dont even offer. 

As a low-cost option, vou can add true BSR remote control 
to the HO, giving vou remote control of up to 16 lights and 
appliances in vour home or office. 


* Fully PRO-DOS and DOS 3.3, CP/M and PASCAL compat: 

ble © Time in hours, minutes, seconds and milliseconds 
(the ONLY PRO-DOS compatible card with millisecond 
capability); date with vear, month, day of week and leap vear 

° 24-Hour military format or 12-hour AM/PM format * Eight 
software controlled interrupts so you can run two programs 
at the same me (many examples included) ° Allows 
AppleWorks to time and date stamp all data automatically 

* The only clock card that displays time and date on the 
AppleWorks screen ° Five vear warranty 


Clock price $129.00 
BSR option (may be added later ) 


Call to order today, 9 a.m. to H p.m. seven days. or send 
check or money order to Applied Engineering. MasterCard, 
VISA and C.O.D. welcome. Texas residents add 5%% sales tax. 
Add $10.00 outside U.S.A. 


Fas wa Applied Engineering 
P.O. Box 798, Carrciiton, TX 75006 
(214) 241-6060 
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3050 BOOT. IMAGE 
3008 -PH $800 
0800- 01 ate DA #1 
0801— 48 3 O BOOT PHA save slot#16 
0802- A5 58 090 LDA $58 get slot 
O804=- 09 CO 3100 ORA #$C0 form Cslot 
0806—- 4 3110 PHA save it 
0807- 8D OF 08 3120 STA .1+2 fix entry address 
O80A- 8D 18 08 a7e STA .2+2 fix call address 
O80D= AD FF FF 3140 .1 LDA $FFFF get ProDOS entry 
Bie eo i GE, 
08 13- 88 17 08 3170 STA ce set PC entry 
gigs gO PPR Ag 2 sap grrr = gel 
081A=- 9E 08 3540 ~DA PARMLIST 
081C- EE A1 08 3220 INC PC.BUFFER+1 ready for next block 
081F- EE Ail 08 3530 INC PC.BUFFER+1 
0822- EE A2 08 35 0 INC BLOCK next block 
0825=- AD A2 08 3250 LDA BLOCK 
BE Sit Bi GEA we onty wane tr 
280 
082C- A2 00 3290 somal ns eg 
O82E- BD 00 BA 3310 .1 LDA $BA00,X relocate packed pages 
0831=- 9D 00 BF 3350 STA $BFO0O,X 
0834=- BD 00 B9 30 LDA $B900,X 
SL 9B 08 Bao SEE Hegoony 
ae 9 
083D~- 9D 00 BD 3360 STA $BDO0,X 
Ce ere et 
= 9 
O846- BD 00 B6 3790 LDA $B600,X 
O849- 9D 00 B 3 00 STA $B900,X 
O84C- BD 00 B 410 LDA $B500,X 
. A ; 
O84F- 9D 00 B8 3420 ST B800 ,X 
0852- BD OO B4 aie LDA $B400,X 
0855= 9D 00 B6 3440 STA $B600,X 
085 E8 450 INX 
0859- DO D3 3188 BNE .1 
470 
O85B- BC A5 08 3180 FIX.B7 LDY TABLE.B7 ,X et segment size 
O85E- FO 19 3490 BEQ FIX.SLOT.REFS done? 
0860- E8 3500 INX 
0861=- BD A5 08 3510 LDA TABLE.B7 ,X et $B7 offset 
0864—- 8D 6B 08 3236 STA . nto STA 
0867=- AD 00 B6 a 1 LDA $B600 
OBGA- 8D 00 BY 3250 SEA $8700 
08 6B- 560 . -EQ #2 
O86D- EE 68 08 3570 INC .2 next source 
0870- EE 6B 08 35606 INC .3 next destination 
0873- 88 
= 5 DEY 
0 - DO F1 80 BNE .1 segment done? 
6) E 10 INX 
0877=- DO E2 3020 BNE FIX.B7 ~--e always 
640 FIX. SLOT. REFS 
0879- 68 50 PLA get Cslot 
O87A- 8D 49 BF 3660 STA MY. READ 
087D=- 8D 6B BF ae STA MY.WRITE 
0880- 68 36 0 PLA get slot#16 
0881- 8D EQ B7 3690 STA IOB. SLOT 
O884- 8D F7 B7 3700 STA IOB. OSLOT 
O887- 8D BO BE 3710 STA MY.COMPARE 
O88A- AQ 01 3160 LDA #1 
O88C~- 8D EA B7 ie STA IOB. DRIVE 
O88F- 8D F8 B7 3740 STA IOB. ODRIVE 
ie nn Scania 
0895=- 20 89 FE ati JSR SETKBD set I/0 hooks 
0898- 20 fy FE 3780 JSR SETVID 
O89B- HC 9D 30 . JMP COLDST ART & go to DOS 
/ 
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O89E- 03 3810 PARMLIST .DA #3 
O89F- 01 3820 -DA #1 
O8A0- 00 9D 3830 PC.BUFFER .DA qopoe 
O8A2= 01 00 00 35 0 BLOCK -DA < 


GEA7= 65 BB Sato TAMEPT Dk ED afbrbe: 
GBB: db F® 353 ane 


3910 - EP 
AC- 3350 BOOT.SIZE .EQ *-BOOT. IMAGE 


OG. Sicko ve secreseweceeceueeccmaeece 


OAAC= 3940 -BS BOOT. IMAGE+$200-# 
3950 MY.BUFFER 


Here we take note of which slot we're booting from and set up 
the Protocol Converter calls to read blocks 1-F into memory 
starting at $9D00. Then we move the last seven pages up to 
their real locations and unpack the $B7 information from page 
S$B6. The last step is to plug the current slot and drive info 
into the IOB, so DOS will know where to look for the HELLO 
program, and the correct slot location into MY.READ, MY.WRITE 
and MY.COMPARE. Note that these addresses are inside RWTS 3.5 
and may change if you modify that program. 


We Make Measurement And Control Easy! 


12 BIT, 16 CHANNEL, A/D & D/A SIGNAL CONDITIONER 
PROGRAMMABLE GAIN A/D A/D & D/A Features: 
All new 1984 design incorporates the Single PC card 
fatest in state-of-art (LC. technotogies. 8 channels A/D 


@ Complete 12 bit A/O converter, withan B channels D/A 
accuracy of 0.02%! Superfast conversion time 


Very easy programming 


Our 8 channel signal conditioner is designed for use with both our A/D converters. This 
board incorporates 8 F.E.T. op-amps, which allow almost any gain or offset. For example, 
an input signal that vanes from 2.00 to 2.15 volts or a signal that varies from 0 to 50 
mV can easily be converted to 0-10V output for the A/D. 


The signal conditioners outputs are on a high quality 16 pin gold LC socket that 
matches the one on the A/O’s so a simple ribbon cable connects the two. The signal 
conditioner can be powered by your Apple or from an external supply. 


@ 16 single ended channels (single ended 


: Many analog ranges 
means that your signals are measured Manual contains sample applications 
against the Apple's GND.) of 8 


differential channels. Most all the A/D SPECIFICATIONS 

signals you will measure are single 0.3% accuracy FEATURES 

ended. On-board memory @ 4.5” square for standard card cage and 4 mounting holes for standard mounting The 
@ 2 software programmable full scale Fast conversion (.078 MS per channel) signal conditioner does not plug into the Apple, it can be located up to ¥% mile away from 

ranges, any ol the 16 channels can have A/D process totally transparent to the A/D. 


any range at any time. Under program Apple (looks like memory) 22 pin.156 spacing edge card input connector (extra connectors are easily available i.e. 


control, you can select any of the User programmable input ranges are Radio Shack). 
following ranges: 410 volts, + SV, 0 to 10 volts, 0 to 5, ~5 to +5, 2.5 
+2.5V, +1.0V, +SOOMV, +250MV, to +2.5, 5to00,-10t00. Large bread board area. 
+ 1TOOMV, +5OMV. or + 25MV. ut A/ rf process ae a aa . : ance Full detailed schematic included. 
; : . channel sequencing is. i : 
@ Very fast conversion (25 micro seconds). ally transferred to its proper location in the PRICE $79 
@ Analog input resistance greater than on-board RAM. No A/D converter could be 
1,000,000 ohms. easier to use. 
@ Laser-tammed scaling resistors. D/A SPECIFICATIONS 
@ Low power consumption through the 0.3% accuracy 
use of CMOS devices. On-board memory 
@ The user connector has +12 and -12 On-board output buffer amps can Provides 4, 8-Bit programmable I/O Your inputs can be anything from 
volts on itso you Can power your drive 5 MA Ports high speed logic to simple switches 
seNsOrs D/A process ts totally transparent to 
rr the Apple (just poke the data) Any of the 4 ports can be pro- Programming is made very easy by 
>) ‘le ; 
Gtedie ee i Fast conversion (003 MS per channel) grammed as an input of an output powerful on-board firmware 
; User programmable output ranges are port 
@ The entre system is on one standard Oto 5 volts and 0 to 10 volts The 1/O 32 is your best choice for any 
size plug in card that fits neatly inside The D/A section contains 8 digital to analog @ All 1/O lines are TTL (0-5 volt) control application 
the Apple converters, with output buffer amplifiers and compatible 
@ System includes sample programs on all interface logic on a single card. On-card 


disk PRICE $319 latches are provided for each of the eight The 1/O manual includes many programs for inputs and outputs. 
D/A converters. No D/A converter could be of ae ; 
casier to use. The on-board amplitiers are Some applications include: 
laser-trimmed during manutacture, thereby Burglar alarm. direction seasing, use with relays to turn on lights, sound buzzers, start 
eliminating any requirement for off-set motos, control tape recorders aod ponte, use with digital joystick. 


nulling, PRICE $199 PRICE $89 


A lew applications may include the moni- 
toring of @ flow @ temperature @ humidi- 
ty @ wind speed @ wind direction @ light 
intensity @ pressure @ RPM @ soil muis- 
_ture and many more. 


Please see our othec full page adi this magazine for snformaton on Applied Eagineering’s Tamemaster Clock Card and other products for the Apple. 
Sur boards are lat superior to most of the Consumer electronics made today, AIL LC ‘sare in high quality sockets with mil-spec. Components used throughout P.C. boards ate glass-epoxy 
with gold contacts. Made m Amenca tobe the best in the wodd. All products Compatible with Apple UW and //e. 


Applied Engmeeanpys products are fully tested with Complete documentation and avaiable for immediate delivery. All products are guaranteed with a no hassle three year warranty. 


Texas Residents Add 5° Sales Tax Send (heck or Money Order to. Call (214)241-6060 
Add $10.00 {f Outside U.S.A. APPLIED ENGINEERING 9am. toll p.m. 7 days a week 
P.O. Box 798 MasterC ard, Visa & C.0.0. Welcome 
Carrollton, TX 75006 No extra charge for credit cards 
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How Many Cycles Does "BRL" Take?........-.Bob Sander-Cederlof 


There seems to be some disagreement among the various 
references for the 65802/16 chip as to how many cycles some of 
the opcodes take. One in particular that is wrong in almost 
all places is the BRL (BRanch Long) opcode. 


BRL iS an unconditional branch, just like BRA. Neither opcode 
is found in the 6502. BRA (BRanch Always) is found in both the 
65C02 and the 65802/16 chips. BRL is only in the 65802/16. 

BRA takes a single-byte relative offset, just like the 
conditional branch instructions; therefore, BRA can only branch 
within -127 to +128 bytes from the instruction. BRL takes a 
two-byte relative offset, so it can branch anywhere within the 
64K bank of memory containing the instruction. 


Most references, including the data sheets from Western Design 
Center and GTE, say that the BRL opcode takes 3 cycles. One 
reference even went so far as to Claim the JMP opcode was 
obsolete, because BRL and JMP both took 3 cycles and 3 bytes, 
and BRL had the advantage of being a "run-anywhere" 
instruction. 


However, David Eyes claims in his book that BRL takes 4 cycles. 
Naturally, the final authority is the chip itself. But how do 
you measure the timing of one little instruction? One way is 
to use a logic analyzer (a very expensive piece of hardware 
that can give a cycle-by-cycle description of whatever 
electronic circuit it is attached to). Another is to write a 
program that will run a loop millions or billions of times, and 
time it with a stopwatch. The loop first has to be timed 
without the opcode you are examining, and later with the 
opcode; then you subtract and divide to get the number of 
cycles the opcode took. 


I thought of a Simpler way. I just use my ears! I wrote a 
loop that toggled the speaker, and put a known 3-cycle opcode 
inside the loop. Then I duplicated the loop uSing a BRL 
instruction in place of the known 3-cycle opcode. When the 
program runs, the first loop makes a certain tone until I press 
a key. Then control passes to the second loop. If the second 
loop makes the same tone, then BRL also takes 3 cycles. If the 
second tone is higher, BRL takes less than 3 cycles; if lower, 
then more than 3 cycles. Here is the program: 


1000 eae S.TEST.BRL. TIMING 


1 .OP 65802 

1020) 8a eos eee oe eck eee ee ke 

1030 TEST.BRL. TIMING 
000800- AD 30 CO 1040 .1 LDA $6030 PLAY A TONE 
000803- AO 80 1050 LDY #12 
000805- 88 1060 .2 DEY 
000806- 4C 09 08 1070 JMP .3 KNOWN TO BE 3 CYCLES 
000809- DO FA 1080 .3 BNE .2 
OO080B- AD 00 CO 1090 LDA $CO00 = REPEAT TONE UNTIL KEYPRESS 
OOO80E- 10 FO 1100 BPL .1 
000810- 8D 10 CO 1110 STA $C010 
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Get TransWarp " The fastest accelerator you can buy 


* 


for your Apple” ITe, IT, or IT +. 


Computing at warp speed! 

Its an caperience vou shoulda t miss. And with TranasWarp, vou 
won thave to. Because TransWarp will run vour software up to 3 6 
umes faster leaving other accelerators in the stardust’ 

No more vawwning while vour Apple“ slowly rearranges text or 
calculates spreadsheets. With 256K of ultra-fast RAM. TransWarp 
speeds up al Apple software —- including AppleWorks. Supercle 
Ba. Vinee and all cducauonal software. graphics and games And 
ws compatible with all standard peripheral curds (such as Ram- 
Works Hand Apple memory cards). Protile and Sider hard disks. 
342" UniDisks. 80-columin cards, modems, clock cards. mouses and 
More’ You name it. TransWarp accelerates it Theres even a lo bit 
upgrade chip available should 16 bit software become availible tor 
the Apple 


‘Trecommend Applied 
Engineering products 
wholeheartedly: ” 


Nate Work, he credtor 
of Apple Computer 


An important difference. 


TransWuarps not the onk) speedup card on the market But its 
the only one that accelerates your Apples main memory, ROM 
and auxitiary memory And with more and more programs 
residing in auxiliary memory, buving anvone elses accelerator 
makes less and less sense TransWarp even works with most 
DAMA. devices including the Swvtt™ card 

Theres one more difference. Since TransWarp doesn't use mem: 
om caching. taccelerates aff software -— and not just most Of rt 


A cinch to use. 


Simph plug TransWarp into any slotin your Apple TH. f+ or He 
- including slot 3 inthe He Instandy vou ll be compuung at 
speeds sou onh dreamed about before. And should vou ever wish 


to run at normal speed. simply press the ESC kev while turning 
vour Apple on. 
Since TransWarp is completely transparent. vou wort need pre 
hoot disks or special software. [ts eek to go right out of 
the package’ 
Speed = Productivity 
Imagine the productivity gains vou Tl achieve when vour pro- 
Irs are running over three umes faster, TransWarp Is SO POWwer 
fal. vour Apple will make IBM PCs™ and even ATs ™ look like 
slowpokes — whether vou re planning taxes, ploming charts or 
plaving games! Take a look ata few of the features that set 
TransWarp apart: 
* 3.6 MHZ 65C02 * Totally transparent operation 
* 250K of ultra-fast on-board with al software 
RAM * Plugs into any slot. including 
* Accelerates main cid auxiliary slot 3 on the Apple He 
memory * Accelerated 16 bit option 
* Low power consumption for awailable 
cool operauon 


Satisfaction guaranteed! 

Give your Apple the TransWarp advantage. With our risk-free 15- 
ck money back guarantee. vou have nothing to lose but wasted 
time. Call today! 

TransWiurp Accelerator. $279 
16 bit upgrade Cmay add later ) PRO 
For fast response: 

Call Applied Engineering. 9 am. to LE pam. 7 days at (214) 
241-0000. MasterCard, VISA and COD. welcome. Texas residents 
ddd Sts% sales tax. Add $10.00 if outside UIS.A. 

Or mail check or money order to Apphed Engineering. PO. Bos 
798, Carrollton, TX 75006. 


Fe Applied Engineering 
The Apple enhancement experts. 


P O. Box 798, Carrollton, TX 75006 (214) 241-6060 
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1120 #---NOW MAKE TONE WITH "BRL"--- 
000813- AD 30 CO = 1130 .4 LDA $C030 
000816- AO 80 1140 LDY #12 
000818- 88 1150 .5 DEY 
000819- 82 00 00 ~=—:1160 BRL .6 IF 4 CYCLES, LOWER PITCH TONE 
00081C- DO FA 1170 6 BNE .5 
O81E- AD 00 CO 1180 LDA $COO00 REPEAT TONE UNTIL KEYPRESS 
000821- 10 FO 1190 BPL .4 
000823- 8D 10 CO ~—:1200 STA $C010 
000826- 60 1210 RTS 
1220 Weve coaccceseccusseccsssosacedces 


The known 3-cycle intruction is the JMP at line 1070. The BRL 
is inside the second loop at line 1160. When I ran the 
program, it produced a lower pitch for the BRL-loop. So, BRL 
takes more than 3 cycles. Is it 4 cycles? 


I replaced line 1070 with two NOP lines, which takes 4 cycles 
altogether. Then I ran the program again, and both loops made 
the same pitch. Voila! BRL does take 4 cycles. Just to be 
sure, I made some more tests. They all told the same story. 


Then I noticed that the references also disagree on the BRA 
opcode. Most say it takes 2 cycles. Since the other relative 
branches only take 2 cycles when they DON'T branch, and BRA 
never does that, something had to be wrong. Ina 6502, 65C02, 
or 65802/16 Emulation mode, other relative branches take 3 
cycles to branch when the target is in the same page as the 
next byte after the instruction itself, and 4 cycles when the 
target is in a different page. In 65802/16 Native mode, the 
conditional relative branches never take more than 3 cycles. 


I modified my program to set up page-boundary crossings in 
various combinations and tested the BRA opcode. It always 
takes 3 cycles in Native mode. In Emulation mode or older 
chips it takes 3 or 4 cycles, just like the conditional 
branches. 


If you wonder about the timing of other opcodes, you can set up 
Similar tests. 


SAYBROOK 68000 CARD 


Complete 8 MHz 256K; p-System, Assembler, 
Pascal, BASIC; quad density 5.25 drive 
w/controller and Saybrook drivers; all 
manuals. Also complete //e system with much 
hardware & Original software. Make offer 
for all or part. (512) 321-7981, Weekends. 


Apple Assembly Line is published monthly by S-C SOFTWARE CORPORATION, P.O. Box 
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